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SECTION  I 


INTRODUCTION 

At  the  request  of  Mr.  Gary  Nault,  Headquarters  Air  Combat  Command,  and  the 
509th  Civil  Engineering  Squadron,  personnel  from  the  Armstrong  Laboratory/Occupational 
Environmental  Health  Directorate,  Water  Quality  Branch  (AL/OEBW)  visited  Whiteman 
Air  Force  Base  (AFB)  with  support  from  Mitretek  Systems  (AL/OEBW  contractor)  to 
conduct  an  Industrial  Wastewater  System  Characterization  Survey  (IWSCS).  Initial 
direction  for  this  survey  was  based  on  recommendations  from  the  Whiteman  AFB 
Industrial  Wastewater  Treatment  Plant  Characterization  and  Analysis  Report  (May 
1997).  The  characterization  of  the  operational  problems  associated  with  the  Whiteman 
AFB  Industrial  Wastewater  Treatment  Plant  (IWTP)  was  conducted  in  December  1996. 
The  report  determined  that  insufficient  information  and  data  concerning  the  actual 
hydraulic  and  organic  loading  characteristics  of  Whiteman  AFB  industrial  wastewater  was 
available  to  finalize  recommendations  concerning  needed  operations  changes  or 
modifications  to  the  IWTP.  The  IWSCS  was  initiated  during  a  site  visit  that  began  17 
March  1997  and  concluded  4  April  1997  to  address  this  need  for  additional  information. 

All  IWSCS  activities  were  coordinated  through  the  Whiteman  AFB  509th  CES/CEV.  This 
report  would  not  have  been  possible  without  extensive  help  and  support  from  Mr.  Ed 
Lenz-509th  CE/CEO,  Mr.  Darrell  Tackett-509th  CE/CEOI,  Mr.  Jerry  Whitford-Sf^ 
CE/CEC,  Captain  Pollack  509th  CE/CEO,  and  Mr.  Jim  Diddier-509111  CE/CEF.  The 
principal  Whiteman  AFB  points  of  contact  for  the  AL/OEBW  team  were: 

•  Mr.  Ed  Lenz 

•  Mr.  Darrell  Tackett,  and 

•  Mr.  Jerry  Whitford. 

AL/OEBW  field  team  members  on  this  project  were: 

•  Master  Sergeant  Mary  Fields,  Enlisted  Team  Leader 

•  Lieutenant  David  Mihalik,  Field  Team  Leader, 

•  Staff  Sergeant  Rusty  Habel, 

•  Senior  Airman  Richard  Charles, 

•  Senior  Airman  Jason  Giles, 

•  Captain  Scott  Nickerson,  and 

•  James  Morgan,  Principal  Engineer  and  Hydrologist,  TEAM,  lc. 

A  special  note  of  appreciation  is  extended  to  Capt.  Nickerson,  Lt.  Mihalick,  S.  Sgt.  Habel, 
Sr.  A.  Charles  and  Sr.  A.  Giles,  whose  long  hours  of  hard  work  enabled  the  field  elements 
of  this  project  to  be  completed  successfully. 
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Other  team  members  made  important  contributions  at  the  analytical  laboratory  facilities 
located  at  Brooks  AFB,  Texas.  Armstrong  Laboratories  Analytical  Services  Group 
provided  accurate  and  precise  analytical  data  during  a  time  critical  turn  around  period  that 
enabled  this  report  to  be  produced  rapidly.  Project  team  members  who  worked  in  support 
of  this  project  element  were: 

•  Lt.  Colonel  Victoria  Dunovant,  Analytical  Services  Chief, 

•  2nd.  Lieutenant  Gerardo  Ramos,  AL/OEA 

•  Master  Sergeant  Doris  Dohner,  AL/OEBW 

•  Staff  Sergeant  Carl  Bates,  AL/OEA 

•  Ruth  Weddell,  AL/OEA 

•  Sr.  A.  Barry  Calhoun,  AL/OEA 

•  Susan  Smith,  AL/OEA 

•  Denene  Turner,  AL/OEA  and 

•  Lt.  Colonel  Locke,  AL/OEA 

The  IWSCS  was  organized  into  three  distinct  activities  that  occurred  during  the 
AL/OEBW  field  team  visit  at  Whiteman  AFB.  The  activities  were: 

1)  initial  review  and  familiarization  with  base  industrial,  fire  protection,  fuel 
distribution,  and  other  flight  support  operations, 

2)  site  visits  to  all  industrial  shops  generating  wastewater  adjacent  to  the  flight 
line  area,  and 

3)  intensive  observation  and  long  term  sampling  of  industrial  wastewater  at 
critical  points  within  the  industrial  wastewater  collection  system. 

After  completion  of  the  above  activities,  the  AL/OEBW  Field  Team  made  an  initial 
assessment  of  the  industrial  wastewater  problems  and  the  associated  flight  support  and 
industrial  operations  impacting  industrial  wastewater  character.  These  initial  field  review 
results  and  recommendations  were  organized  within  an  out-briefing  outline.  The  out- 
briefing  outline  was  presented  by  Master  Sergeant  Mary  Fields  Friday;  4  April  1997  to 
interested  parties  at  Whiteman  AFB.  The  initial  findings  and  IWSCS  assessment  were 
reviewed  at  that  time. 


1.1  Purpose 


The  purpose  of  the  AL/OEB  Industrial  Wastewater  System  Characterization  Survey 
(IWSCS)  conducted  at  Whiteman  AFB  was  to: 

1)  develop  an  understanding  of  the  Whiteman  AFB  industrial  operations 
impacting  the  quality,  quantity  and  character  of  raw  industrial  wastewater. 
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2)  observe,  characterize  and  identify  flight  operations  and  wastewater  discharges 
adversely  impacting  the  IWTP  or  general  character  of  industrial  wastewater, 

3)  develop  recommendations  and/or  a  plan  of  action  to  address  any  issues  having 
an  adverse  impact  on  the  general  industrial  wastewater  system,  the  IWTP,  and 
the  Federally  Owned  Treatment  Works  (FOTW). 

The  purpose  of  the  IWSCS  was  accomplished.  Initial  observations  and  recommendations 
from  the  AL/OEBW  Field  Team  were  provided  to  Whiteman  Air  Force  Base  personnel  at 
the  out-briefing.  A  copy  of  the  AL/OEBW  Field  Team’s  out-briefing  outline  is  provided 
as  Appendix  1 .  The  purpose  of  this  report  is  to  present  follow  up  information  developed 
as  a  result  of  the  field  investigation  and  analysis  of  the  industrial  wastewater  samples 
collected.  An  important  function  of  this  report  is  to  integrate  the  sample  data  collected 
from  the  IWTP  on  12  December  1996  and  other  written  technical  information  obtained 
during  the  Whiteman  AFB  site  visit,  with  the  actual  observations  and  recommendations 
made  during  this  survey.  This  approach  will  allow  the  509th  CES  to  develop  decisions  for 
managing  and  treating  the  industrial  wastewater  generated  by  the  current  flight  operations 
in  a  manner  that  will  cause  minimal  disruption  to  other  base  operations  and  will  support 
continued  compliance  with  the  wastewater  discharge  limitations  of  the  National  Pollutant 
Discharge  Elimination  System  (NPDES)  Permit. 


1.2  Background 

Whiteman  AFB,  Missouri  is  the  home  of  the  509th  Bomber  Wing.  The  509th  Bomber 
Wing  is  comprised  of  the  most  technically  advanced  and  sophisticated  airplane  in  the 
world,  the  B-2  Stealth  Bomber.  An  A- 10  fighter  squadron  and  helicopters  are  also 
located  at  Whiteman  AFB.  Prior  to  this  new  air  wings’  location  at  Whiteman  AFB,  the 
primary  base  occupant  was  the  35 1st  Missile  Wing.  The  location  of  the  new  air  wings  at 
Whiteman  AFB  has  impacted  a  large  number  of  base  operations  that  generate  industrial 
wastewater.  Sverdrup  Corporation  conducted  an  industrial  wastewater  pretreatment 
survey  in  the  spring  of  1995.  The  base’s  primary  occupant  during  the  1995  pretreatment 
survey  was  still  only  the  35 1st  Missile  Wing.  Operations  supporting  the  mission  of  the  B-2 
Stealth  Bomber  potentially  generate  wastewater  containing  many  contaminants  not 
historically  associated  with  the  industrial  activities  at  Whiteman  AFB.  Addition  of  the  A- 
10  fighter  wing  has  resulted  in  additional  jet  engine  maintenance  activity  and  plane 
washing  wastes.  Consequently,  the  hydraulic  and  organic  characteristics  of  industrial 
wastewater  at  Whiteman  AFB  have  changed  since  the  original  IWTP  was  designed. 

The  new  509th  mission  has  had  many  impacts.  One  impact  of  the  new  mission  is 
heightened  concern  for  worker  safety.  Many  components  used  for  construction  and 
maintenance  of  the  B-2  are  hazardous  materials.  As  such,  special  training  and  medical 
monitoring  has  been  provided  for  some  workers  that  could  be  exposed  to  chemical 
hazards.  Also,  maintenance  activities  and  flight  support  operations  that  may  expose 
workers  to  chemical  hazards  have  been  submitted  to  intensive  review  by  base  management 
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and  general  awareness  of  the  dangers  of  exposure  to  chemical  hazards  has  been  improved 
among  both  civilian  and  military  workers. 

Workers  at  the  IWTP  have  not  been  subjected  to  an  annual  medical  monitoring 
program  designed  to  monitor  their  exposure  to  chemical  hazards.  Many  plant  operators 
have  reported  odors  similar  to  rotten  eggs  or  hydrogen  sulfide.  Some  workers  believe 
headaches  and  fatigue  they  experience  may  have  been  related  to  the  odors.  A  health  and 
safety  incident  occurred  at  the  facility  in  August  1994  that  resulted  in  plant  shut  down. 
Employees  experienced  acute  respiratory  tract  irritations,  which  required  medical 
attention.  Many  parties  involved  with  the  industrial  wastewater  treatment  operations  have 
generally  expressed  a  concern  for  personal  safety  at  the  IWTP.  The  adequacy  of  industrial 
wastewater  pretreatment  and  questioning  of  the  need  for  industrial  treatment  facilities 
have  also  become  issues  because  suspension  of  the  IWTP  operations  since  September 
1996  has  not  resulted  in  an  apparent  effluent  violation  of  the  NPDES  permit  governing 
discharges  from  the  FOTW.  Also,  industrial  shop  workers  supporting  B-2  operations  at 
Whiteman  AFB  have  expressed  heightened  interest  and  concern  relating  to  both  the  use  of 
hazardous  materials  and  their  ultimate  disposal  or  treatment.  This  increased  chemical 
hazard  awareness  has  focused  substantial  effort  on  pollution  prevention  amongst  the  B-2 
related  industrial  shops.  This  background  information  was  very  useful  to  the  AL/OEBW 
Field  Team  when  evaluating  actual  operations. 


1.3  Overview  of  Industrial  Operations 

The  principal  industrial  operations  at  Whiteman  AFB  are  associated  with  support  of 
the  509“  Bomber  Wing.  Flight  operations  and  maintenance  in  support  of  the  A-10  fighter 
wittg?  T-38  flight  training  wing  and  a  helicopter  squadron  were  also  believed  to 
significantly  impact  the  characteristics  of  the  industrial  wastewater  at  the  base  and  were  a 
prominent  element  of  focus  and  study  by  the  IWSCS  field  team.  Typical  industrial 
activities  performed  at  Whiteman  AFB  are: 

•  jet  engine  maintenance  and  repair, 

•  non-destructive  structural  inspection  activities, 

•  routine  airframe  maintenance, 

•  plane  fueling  operations, 

•  petroleum  storage, 

•  hydraulic  maintenance, 

•  plane  washing, 

•  aircraft  deicing, 

•  Aircraft  ground  equipment  (AGE)  operation  and  maintenance, 

•  corrosion  control, 

•  electrical  equipment  and  instrument  maintenance, 

•  equipment  testing. 
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•  refueling  vehicle  maintenance, 

•  photographic  development  laboratory, 

•  fire  protection  and  fire  protection  hydrant  testing, 

•  vehicle  and  AGE  washing, 

•  floor  cleaning  in  shops  and  hangars,  and 

•  other  routine  aircraft  maintenance  activities. 

Wastewater  generated  from  these  industrial  activities  has  the  potential  to  vary  markedly  as 
a  result  of  potential  chemical  releases  from  maintenance  and  flight  operations  in  support  of 
the  B-2  wing.  Potential  releases  of  complex  organic  and  heavy  metal  contaminants  to  the 
industrial  wastewater  system  have  been  a  concern  of  the  CES/EM  flight  for  some  time. 
Consequently,  extensive  pollution  prevention  activities  and  awareness  training  has  been 
provided  to  many  Whiteman  AFB  personnel.  Generally,  wastewater  produced  at 
Whiteman  AFB,  Missouri  was  believed  to  be  similar  to  the  industrial  wastewater 
generated  from  comparable  activities  at  other  Air  Force  facilities.  However,  field 
observations  and  sample  data  collected  during  the  survey  determined  that  many  of  the 
Whiteman  AFB  industrial  shops  and  flight  operations  produce  very  small  volumes  and 
very  weak  or  mild  strength  industrial  wastewater  when  compared  to  those  of  other  Air 
Force  facilities. 


1.4  Description  of  Industrial  Wastewater  Treatment  System  (IWTS) 

The  Whiteman  AFB  Industrial  Wastewater  Treatment  System  is  comprised  of  six 
primary  elements.  The  design  and  construction  of  the  system  was  initiated  in  February 
1991  before  any  B-2’s  were  operational.  Consequently,  many  critical  design  parameters 
were  not  based  on  actual  data.  The  primary  IWTS  elements  are  the;  1)  industrial 
wastewater  pretreatment  units,  2)  industrial  wastewater  collection  system,  3)  aqueous  film 
forming  foam  (AFFF)  surge  facilities,  4)  industrial  waste  equalization  facilities,  5)  the 
IWTP,  and  6)  the  FOTW.  Each  IWTS  element  serves  an  important  purpose  with  respect 
to  the  conceptual  design  and  operation  of  the  industrial  wastewater  treatment  system. 

The  principal  function  of  each  IWTS  element  is: 

1.  industrial  wastewater  pretreatment  units  (e.g.,  oil/water  separators)  are  in  place 
to  remove  shock  loads  of  oil  and  grease  or  suspended  solids, 

2.  the  collection  system  conveys  the  industrial  wastewater  from  their  source  to 
the  IWTP  for  initial  treatment, 

3.  the  AFFF  surge  facility  provides  temporary  storage  for  hi-oxygen  demanding 
wastes  associated  -with  fire  protection, 

4.  equalization  facilities  normalize  extreme  variances  of  hydraulic  and  organic 
wastewater  characteristics, 

5.  the  IWTP  provides  the  principal  pre-treatment  for  industrial  wastes  to  ensure 
NPDES  Permit  No.  MO-0029378  compliance  and 
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6.  the  FOTW  provides  a  secondary  or  last  option  capability  to  treat  industrial 
wastewater  and  ensure  permit  compliance  at  a  point  of  discharge  to  waters  of 
the  State  of  Missouri. 

The  technical  focus  of  this  IWSCS  was  on  elements  two  and  three  noted  above.  Attention 
was  also  given  to  element  one,  industrial  wastewater  pretreatment  facilities,  in  order  to 
assess  any  adverse  impact  on  industrial  wastewater  character  resulting  from  insufficient 
maintenance  or  improper  operation.  A  drawing  of  the  Whiteman  AFB IWTS  facilities 
and  a  legend  identifying  their  location  is  presented  as  Figure  1. 


Figure  1:  Drawing  of  Whiteman  AFB  Industrial  Sewer, 
Shops,  and  Industrial  Wastewater  Treatment  Plant 
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1.5  Problem  Summary 

Many  questions  and  uncertainties  concerning  operation  of  the  IWTP  and  the  character 
and  nature  of  industrial  wastewater  have  been  raised  by  managers,  and  workers  at 
Whiteman  AFB.  Some  of  the  more  critical  issues  are: 

•  Workers  are  concerned  that  they  are  exposed  to  unknown  chemical  hazards  that 
may  affect  their  health. 

•  The  character  and  nature  of  industrial  wastewater  at  Whiteman  AFB  has  not  been 
previously  established  with  sufficient  certainty. 

•  The  impact  of  individual  industrial  shops  at  the  base  on  environmental  operations 
is  not  adequately  known. 

•  Management  is  concerned  industrial  wastes  may  cause  the  FOTW  to  not  comply 
with  the  NPDES  discharge  limitations. 

•  Are  there  odors  at  the  IWTP  and,  if  so  what  are  they? 

•  Does  the  IWTP  work  effectively? 

•  Is  the  IWTP  actually  needed? 

•  How  can  wastewater  foaming  caused  by  AFFF  be  prevented? 

•  Will  an  oil/water  separator  eliminate  any  or  all-remaining  industrial  wastewater 
system  problems? 

Many  of  the  concerns  listed  above  were  addressed  in  a  previous  report  entitled  the 
Whiteman  Air  Force  Base,  Missouri  Industrial  Wastewater  Treatment  Plant 
Characterization  and  Analysis  (May  1997,  Morgan  &  Fields).  This  report  provides 
answers  to  all  the  significant  remaining  issues. 


1.6  Problem  Analysis 

The  Whiteman  Air  Force  Base,  Missouri  Industrial  Wastewater  Treatment  Plant 
Characterization  and  Analysis  report  provided  answers  to  the  questions: 

•  Are  there  odors  at  the  IWTP  and,  if  so  what  are  they?  Yes,  hydrogen  sulfide  and 
jet  fuel  odors  are  two  examples 

•  Does  the  IWTP  work  effectively?  No,  12  December  1996  operation  of  the  IWTP 
resulted  in  negative  average  treatment  efficiencies  for  chemical  oxygen  demand 
and  heavy  metals  reduction. 

•  Management  is  concerned  industrial  wastes  may  cause  the  FOTW  to  not  comply 
with  the  NPDES  discharge  limitations.  Surges  of  industrial  waste  such  as  AFFF 
or  a  major  fuel  spill  could  cause  the  FOTW  to  operate  in  a  manner  non- 
complicmt  with  the  NPDES  permit  requirements.  Such  an  event  would  likely  be  of 
short  duration  ( <30  days). 
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The  answers  to  the  remaining  significant  issues  were  addressed  by  this  study.  These 
answers  are: 

•  The  character  and  nature  of  industrial  wastewater  at  Whiteman  AFB  has  not  been 
previously  established  with  sufficient  certainty.  The  character  and  nature  of 
Whiteman  AFB  industrial  wastewater  is  of  very  low  flow  or  volume  and  generally 
of  organic  strength  less  than  domestic  sewage.  Potential  surges  ofAFFF  or  jet 
fuel  contaminants  may  occur  and  may  cause  serious  FOTW  operational  problems 
that  could  result  in  NPDES  permit  non-compliance. 

•  The  impact  of  individual  industrial  shops  at  the  base  on  environmental  operations 
is  not  adequately  known.  Generally,  operations  associated  with  the  B-2  mission 
have  very  little  detrimental  impact  on  industrial  wastewater.  Maintenance 
activities  and  flight  support  operations  associated  with  the  A-10  and  T-38  wings 
generate  industrial  wastewater  that  have  the  greatest  potential  for  routine 
industrial  wastewater  management  problems. 

•  Is  the  IWTP  actually  needed?  Under  normal  conditions  the  IWTP  is  not  needed 
to  ensure  compliance  with  the  NPDES  permit.  However,  additional  treatment 
facilities  are  needed  to  manage  industrial  wastewater  loads  that  could 
occasionally  surge  the  FOTW  capacity.  It  is  recommended  that  the  IWTP  be 
modified  and  maintained  as  operational  to  treat  potential  industrial  contaminants 
that  may  be  generated  as  a  result  of  a  spill  or  from  a  change  in  the  existing  B-2 
maintenance  and flight  operations  support. 

•  How  can  wastewater  foaming  be  prevented?  Addition  of  a  foam  suppressant  at 
critical  points  within  the  industrial  wastewater  collection  system  is  currently 
effective  for  control  of  normal  discharges  of  AFFF. 

•  Will  an  oil/water  separator  located  downstream  from  the  AFFF  surge  basin 
eliminate  any  or  all-remaining  industrial  wastewater  system  problems?  An 
additional  oil/water  separator  is  needed  to  effectively  manage  free  jet  fuel 
associated  with  industrial  wastewater. 

•  Workers  are  concerned  that  they  are  exposed  to  unknown  chemical  hazards  that 
may  affect  their  health.  No  unexpected  chemical  hazards  were  identified  during 
the  IWSCS,  however  both  IWTP  and  FOTW  workers  are  confronted  with  potential 
exposure  to  chemical  hazards.  A  wastewater  treatment  plant  worker  has 
historically  been  a  profession  that  is  very  prone  to  accidents  and  chemical 
hazards.  It  is  recommended  that  both  IWTP  and  FOTW  workers  undergo  annual 
medical  monitoring  in  compliance  with  EPA/OSHA  requirements  for  workers 
exposed  to  hazardous  wastes  and  materials. 

Additional  information  on  all  of  these  issues  is  provided  within  this  report. 
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SECTION  2 


INDUSTRIAL  WASTEWATER  SYSTEM 
CHARACTERIZATION  SURVEY  METHODS  and  APPROACH 


The  Industrial  Wastewater  System  Characterization  Survey  (IWSCS)  was  organized  into 
three  distinct  investigative  activities.  The  activities  were: 

1)  initial  review  and  familiarization  with  base  industrial,  fire  protection,  fuel  distribution, 
and  other  flight  support  operations, 

2)  site  visits  to  all  industrial  shops  generating  wastewater  adjacent  to  the  flight  line  area, 
and 

3)  intensive  observation  and  long  term  sampling  of  industrial  wastewater  at  critical  points 
within  the  industrial  wastewater  collection  system. 

Significant  study  of  the  Whiteman  AFB  industrial  wastewater  system  (IWS)  and  careful  planning 
of  the  IWSCS  objectives,  data  needs,  sampling  protocols  and  analytical  laboratory  methods  prior 
to  the  March- April  1997  site  visit  enabled  the  requirements  of  each  IWSCS  investigation  activity 
to  be  accomplished.  The  methods  of  approach  and  other  important  elements  for  accomplishing 
each  of  the  IWSCS  activities  are  presented  in  this  section  of  the  report. 


2.1  Review  of  Key  Industrial  Shops  and  Flight  Support  Operations 

Each  industrial  shop  and  flight  operation  support  activity  was  assessed  and  prioritized  prior  to 
the  field  survey  for  identification  of  problems  and  actions  likely  to  impact  the  character  and  nature 
of  the  industrial  wastewater  at  Whiteman  AFB.  Table  1  identifies  the  maintenance  activity  or 
flight  support  function  and  associated  building  number  of  industrial  activities  at  Whiteman  AFB. 


l  Table  1:  Industrial  Wastewate 

r  Function : 

ind  Building  Number 

Building  # 

Function 

Building# 

Function 

1 

B-2  Fuel  Cell  Hanger 

2 

B-2  Engine  Maintenance 

4 

AGE  and  BRA  Storage 

7 

AGE 

9 

B-2  Maintenance  Hanger 

14 

B-2  Weapons  Load  Trainer 

19 

27 

B-2  Corrosion  Control  Hangar 

33 

393rd.  Bomb  Squadron 

34 

Fire  Station 

35 

Base  Operations 

36 

Generator/Equipment  Building 

44 

Army  National  Guard  (ANG) 
Administration 

50 

Control  Tower 

52 

ANG  Maintenance 

69 

TE  Load  Test  Facility 

90 

Petroleum  Operations 

91 

EBS9SHB 
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Continued:  Industrial  Wastewater  Function 


Function 


Hangar  9  Break  Patio 


A-10  S 


Refueler  Vehicle  Maintenance 


B-2  Maintenance  Dock  #  2 


B-2  Maintenance  Dock  #  4 


B-2  Maintenance  Dock  #  6 


B-2  Maintenance  Dock  #  8 


B-2  Maintenance  Dock  #  10 


B-2  Maintenance  Dock  #  12  (FY  97)  15064 


B-2  Maintenance  Dock  #  14  (FY99)  I  5068 


Hydrant  CASS  Systems  I  5070 


CASS  Maintenance  Shop  I  5300 


Fuel  Tank  5302 


Fuel  Tank  5400 


Fuel  Pump  Control  house  I  5402 


Hydrant  CASS  Systems  I  5413 


Industrial  Wastewater  Treatment 
Plant 


and  Budding  Number 


Function 


A-10  Maintenance  Han 


A-10  Composite  Maintenance 


B-2  Maintenance  Dock  #  1 


B-2  Maintenance  Dock  #  3 


B-2  Maintenance  Dock  #  5 


B-2  Maintenance  Dock  #  7 


B-2  Maintenance  Dock  #  9 


B-2  Maintenance  Dock  #11 


B-2  Maintenance  Dock  #  13 


Hydrant  CASS  Systems 


Hydrant  CASS  Systems 


Fuel  Tank 


Fuel  Tank 


Fuel  Pump  House 


Fuel  Pump  house 


AFFF  Storage  Tank 


Figure  2  presents  a  building  location  map  of  the  maintenance  and  flight  operations  support  areas 
generating  industrial  wastewater. 


Figure  2:  Building  and  Industrial  Functions 


Based  upon  information  developed  in  December  1996  by  the  Whiteman  AFB IWTP 
Characterization  and  Analysis  and  supplemented  by  a  working  knowledge  of  air  base  operations 
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the  fuel  distribution  and  fire  protection  systems  were  identified  as  areas  having  significant 
potential  impact  on  the  IWSCS.  The  B-2  industrial  shops  located  in  buildings  7,  9,  and  27 
{Aircraft  Ground  Equipment,  Structural  Maintenance,  Jet  Engine  Maintenance  and  Corrosion 
Control  shops)  were  also  prioritized  as  facilities  likely  to  generate  wastewater  that  would  have  a 
negative  impact  on  the  character  and  nature  of  industrial  wastewater.  In  addition  to  sampling 
industrial  wastewater  and  conducting  pollution  prevention  opportunity  assessments  of  the 
previously  noted  systems  and  industrial  shops,  intensive  interviews  were  conducted  by  Jim 
Morgan  and  Mary  Fields  with; 

•  Ralph  McHenry,  Fire  Chief 

•  Richard  Organowski,  Assistant  Fire  Chief 

•  Tim  Didier,  Deputy  Fire  Chief 

•  Tim  Alms,  Refueling  Maintenance  Foreman 

•  Ed  Lenz,  Utilities  Engineer  CES/CED 

•  Darrell  Tackett,  Wastewater  Treatment  Plant  Operator 

The  purpose  of  the  interviews  was  to  develop  information  specific  to  each  persons  expertise  as  it 
could  relate  to  incidents  that  might  generate  industrial  wastes  and  contaminants  that  could  enter 
the  industrial  wastewater  collection  system.  Information  obtained  from  these  interviews  is 
incorporated  into  the  analysis  and  recommendations  associated  with  their  specific  problem  area, 
industrial  shop,  or  sample  site. 


2.2  Industrial  Shop  Pollution  Prevention  Opportunity  Assessments 

Master  Sergeant  Mary  Fields,  NCOIC,  conducted  pollution  prevention  opportunity  assessments 
(P20A)  of  all  industrial  shops  at  Whiteman  AFB.  P20A’s  were  conducted  by: 

•  interviewing  key  shop  operations  personnel, 

•  observation  of  the  shop  maintenance  and  flight  operations  support  activities, 

•  review  of  the  shop  specific  material  safety  data  sheets  of  inventoried  chemicals, 

•  observation  of  chemical  storage  facilities, 

•  evaluating  operation  and  maintenance  of  hazardous  waste  management  and 
industrial  wastewater  pretreatment  facilities,  and 

•  developing  practical  recommendations  for  pollution  prevention  and 
environmental  improvement. 

Individual  reports  outlining  the  specific  findings  and  recommendations  with  respect  to  individual 
industrial  shops  and  flight  support  activities  are  provided  in  Appendix  6  of  this  report.  When 
appropriate,  pollution  prevention  opportunity  assessment  observations  and  opportunities  were 
incorporated  within  Section  4. 
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2.3  Industrial  Wastewater  System  Sampling  and  Analysis 


Sixteen  sites  within  the  Whiteman  industrial  wastewater  collection  system  were  identified 
prior  to  the  field  survey  as  locations  providing  wastewater  quality  information  useful  for  system 
analysis.  Additionally,  samples  of  any  wastewater  contained  within  the  primary  AFFF  surge  tank 
(building  5413)  and  the  IWTP  equalization  basin  were  also  deemed  appropriate.  Table  1 
identifies  the  sample  site  location  with  its’  associated  building  location,  industrial  shop  activity, 
and  the  planned  sample  frequency.  Samples  from  sites  1, 3, and  14  were  unable  to  be  collected 
during  the  survey,  as  no  industrial  wastewater  was  generated  from  the  associated  facilities  during 


the  IWSCS. 


2.3.1  Sampling  Procedures,  Techniques,  and  Laboratory  Analytical  Methods 

Industrial  wastewater  sampling  procedures  and  techniques  were  guided  by  the  use  of  ASTM 
Standards  D5956  and  E1689.  Individual  aliquot’s  (approximately  500  ml)  of  composite  samples 
were  automatically  collected  by  an  ISCO  peristaltic  pump  type  sampler,  at  each  sample  site  every 
hour.  Sample  aliquot’s  were  iced  and  stored  in  glass  containers  until  the  containers  were 
collected  and  manually  composited  and  preserved. 


Figure  3:  Composite  samples  were  collected  in  glass  containers 
with  an  ISCO  automatic  sampler,  preserved  for  the  analyte  of  interest 
and  identified  for  Chain  of  Custody  control  before  to  shipment  to 
Armstrong  Laboratories  Water  Analysis  Branch  at  Brooks  AFB,  Texas. 

Original  IWSCS  plans  were  to  flow  weight  individual  composite  samples  using  Sigma  flow 
recorders  to  determine  individual  aliquot  volumes.  However  insufficient  industrial  wastewater 
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Figure  4:  Industrial  wastewater  flow  was  typical  of  that  shown  at  the  manhole  above. 

Lack  of  sufficient  industrial  wastewater  flow  to  submerge  the  Sigma  flow  sensor 
(depicted  at  the  top  center  of  the  photograph)  resulted  in  collection  of  time-weighted 
composite  samples  for  the  Whiteman  AFB IWSCS. 

Grab  samples  were  also  collected  in  glass  VOA  vials  for  analysis  of  volatile  organics  from  each 
sample  site  at  the  conclusion  of  each  composite  sample  period.  Standard  sample  preservation 
techniques  referenced  in  Standard  Methods  for  the  Examination  of  Water  and  Wastewater  guided 
sample  preservation  and  transport.  ASTM  Type  II  Reagent  Water  and  Alquinox  Soap  were  the 
primary  materials  used  for  decontamination  of  sampling  equipment  and  containers.  The  analytical 
method  number,  standard  sample  preservation  requirements,  and  the  method  detection  limit  of  the 
laboratory  analytical  methods  used  by  the  Armstrong  Laboratory- Water  Analysis  Section  to 
analyze  Whiteman  AFB  IWSCS  samples  is  identified  in  Table  2. 
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Table  2  Principal  Laboratory  Analytical  Procedures 

Chemical  Analyte 

Analytical  Method 
Number 

Sample  Preservatives 

Method  Detection  Limit 

Chemical  Oxygen 
Demand 

E  410.4 

1L,  2  ml  H2S04 

<10  mg/L 

E  415.1 

Oil  &  Grease 

'  E  413.1 

1L,  Glass/  2  ml  H,S04 

<0.3  mg/L 

Ammonia  as  N 

E  350.1 

<0.2  mg/L 

T-Phosphate 

E  365.1 

<-.l  mg/L 

Total  Cyanide 

E  335.1 

1L,  NaOH 

<.005  mg/L 

Total  Residue 

- 

1L,  4°  C 

<1  mg/L 

Filterable  Residue 

E  160.3 

1L,  4°  C 

<1  mg/L 

Volatile  Residue 

E  160.4 

1L.  4°  C 

<1  mg/L 

Sulfides 

E  376.1 

1L,  4°  C 

<0.1  mg/L 

Volatile  Organic 
Compounds 

E  601/602 

2-40  ml  VOA  vials/40  C 

<.005  mg/L 

Metals 

E  200.7 

5  ml  HNO3 

_ 

Wm  1  3  i  iTTHTil  ■ 

GC/MS 

2-40  ml  VOA  vials/40  C 

<0. 1  mg/L 

L 

2.3.2  Quality  Assurance/Quality  Control  Samples 

Quality  Assurance/Quality  Control  (QA/QC)  samples  were  collected  at  appropriate  times 
during  the  IWSCS.  QA/QC  samples  were  collected  of  sampling  equipment  rinse  water,  ISCO 
sampling  equipment  blank,  field  reagent  water,  heavy  metals  preservative,  sampling  pitcher 
equipment  blank,  and  blind  known  samples.  Results  of  the  QA/QC  samples  indicate  the 
laboratory  analytical  methods;  sampling  procedures  and  sample  preservation  techniques  were 
within  the  necessary  control  limits  with  respect  to  the  precision  and  method  detection  limits 
required  by  the  IWSCS.  Laboratory  analytical  values  associated  with  the  QA/QC  samples  are 
provided  with  the  data  tables  included  as  Appendix  3 . 


14 


SECTION  3 


INDUSTRIAL  WASTEWATER  SYSTEM 
ELEMENT  DESCRIPTION 

Seven  independent  elements  interact  systematically  to  compose  the  Whiteman  AFB 
industrial  wastewater  system.  At  times  the  interaction  is  synergistic  in  nature.  The  seven 
industrial  wastewater  system  elements  are  the: 

•  Industrial  wastewater  collection  system 

•  Industrial  wastewater  treatment  plant  (IWTP) 

•  Federally  owned  treatment  works  (FOTW)  or  domestic  sewage  treatment 
plant 

•  B-2  industrial  shops  and  flight  operations  support 

•  Other  aircraft  industrial  shops  and  flight  operations 

•  Five  separate  industrial  fire  protection  systems 

•  Jet  fuel  distribution 

This  section  of  the  Industrial  Wastewater  System  Characterization  Survey  provides 
information  critical  to  understanding  each  of  the  above  elements’  environmental  problems 
and  describes  their  systematic  interaction.  Linkage  of  environmental  problems  between 
industrial  shops,  flight  operations,  and  flight  utilities  sources  generating  industrial 
wastewater,  the  treatment  capabilities  and  permit  requirements  of  the  FOTW,  and  the 
industrial  wastewater  treatment  plant  operations  is  described.  The  information  presented 
here  is  organized  by  its  industrial  wastewater  system  component. 


3.1  Industrial  Wastewater  Collection 

Industrial  wastewater  generated  from  fifty  one  industrial  shops  and  base  operations  are 
collected  by  four  industrial  sewer  legs  and  trunk  lines  that  drain  to  a  wet  well  and  lift 
station  at  the  AFFF  surge  tank.  Industrial  wastes  at  the  AFFF  wet  well  either  gravity  flow 
to  the  AFFF  surge  Tank,  are  pumped  to  the  equalization  basin  for  treatment  at  the  IWTP, 
or  divert  directly  to  the  sanitary  wastewater  collection  system  for  final  treatment  at  the 
FOTW.  The  approximate  location  of  the  industrial  wastewater  collection  system  is  shown 
on  Figure  2.  No  major  problems  with  the  industrial  wastewater  collection  system  have 
been  identified  as  a  result  of  the  IWSCS.  Some  problems  with  infiltration  have  been 
reported  in  the  past  and  an  infiltration/inflow  (I&I)  study  of  the  system  is  currently 
contracted.  In  addition  to  identification  of  specific  causes  of  infiltration/inflow,  the 
contracted  I&I  study  may  possibly  identify  one  or  more  industrial  waste  exfiltration 
problem  within  the  sewer.  The  industrial  wastewater  collection  system  was  not  a  primary 
focus  of  the  IWSCS. 
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3.2  Industrial  Wastewater  Treatment  Plant 


Operational  problems  associated  with  the  IWTP  are  responsible  for  initiating  the 
IWSCS  study.  May  1997  report  AL/OE-TR- 1997-0067  provides  an  initial  AL/OEBW 
assessment  of  industrial  wastewater  problems  at  Whiteman  AFB  and  also  describes  past 
operational  problems  encountered  at  the  facility  in  detail.  The  treatment  components  of 
the  Whiteman  AFB  IWTP  are  an  inclined  plate  clarifier,  pH  adjustment,  dissolved  air 
flotation,  sand  filters,  activated  carbon  filters,  sludge  thickener,  sludge  filter  press  and 
effluent  recycle  capability.  A  simplified  flow  chart  of  the  industrial  wastewater  treatment 
process  units  is  provided  as  Figure  5.  The  average  design  flow  rate  or  design  hydraulic 
loading  of  these  facilities  is  60  gpm  or  86,400  gpd  during  continuous  twenty-four  hour 
operation. 


1  Equalization  Basin 

2  Mixer 

3  NaOH  pH  Adjustment 

4  Nalco  Defoaming  Polymer 

5  Inclined  Plate  Clarifier 

6  Mixer 

7  H2S04  pH  Adjustment 


8  Alum  Addition 

9  Dissolved  Air  Flotation  Unit 

10  Sand  Filters  (2  in  series) 

1 1  Activated  Carbon  Filters  (2  in  series) 

12  FOTW  Sewer  System 

13  Sludge  Handling  and  Storage 

14  Sludge  Filter  Press 


Figure  5:  Simplified  process  Flow  Chart  of  the  Whiteman  AFB  IWTP 

The  “ as  built”  IWTP  design  assumptions  were  identified  during  a  review  of  the  B-2 
Support  Facilities  Industrial  Wastewater  Treatment  Facility  Construction  Specifications 
and  Bid  Documents.  The  basis  of  design  assumptions  are  presented  in  Table  3  below. 
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|  Table  3:  “As  Built”  IWTP  Design  Basis 

Contaminant  or  Design 
Parameter 

ISiiliBiBPillil 

Treatment 

Unit 

_ 

Max.  flow  (system) 

220  gpm 

N/A 

Average  flow 

60  gpm 

N/A 

pH 

6.0-9.0 

N/A 

Biochemical  Oxygen 
Demand  (BOD5) 

N/A 

AFFF* 

1,441 

Chemical  Oxygen 
Demand 

Suspended  Solids 

1,000 

720 

<1 

Clarifier 

Heavy  Metals 

200 

144 

<10 

Clarifier 

Oils/Grease 

2,000 

1,441 

<10 

DAF** 

Fuels 

100 

72 

<10 

DAF** 

Emulsified  Oils 

500 

360 

<10 

DAF** 

Solvents 

500 

360 

<10 

Carbon  Filter 

Phenols 

25 

18 

<10 

Carbon  Filter 

•  Aqueous  Film  Forming  Foam 

*  *  Dissolved  Air  Flotation 

Identification  of  the  design  specifications  was  necessary  for  the  AL/OEB  field  team  to 
perform  the  systematic  engineering  evaluation  of  both  the  IWTP  process  units  and  the 
industrial  wastewater  system.  Analysis  of  raw  industrial  wastewater  samples  collected  as 
part  of  the  initial  AL/OEBW  IWTP  study  indicated  that  Whiteman  AFB  industrial 
wastewater  had  very  low  organic  strength  and  low  flows.  Initial  sample  data  indicates  the 
IWTP  may  not  normally  be  required  for  compliance  with  the  NPDES  permit.  Comparison 
of  the  “as  built”  IWTP  design  values  to  the  analytical  values  derived  from  samples 
collected  during  the  March- April  1997  investigation  are  critical  to  understanding  the 
problems  and  providing  recommendations  that  are  supportive  of  FOTW  NPDES 
compliance,  IWTP  performance,  future  industrial  wastewater  management  system 
upgrades,  and  to  maximize  the  benefit  derived  from  good  environmental  practices  related 
to  aircraft  maintenance  and  flight  support  operations. 


3.3  Federally  Owned  Treatment  Works  (FOTW) 

The  FOTW’s  role  in  the  management  of  the  industrial  wastewater  system  is  to  serve  as 
a  secondary  wastewater  treatment  system  for  some  industrial  wastes  (e.g.,  oil  and  grease, 
biological  oxygen  demand,  pH)  and  to  provide  the  last  line  of  “defense”  for  compliance 
with  the  NPDES  permit.  The  primary  discharge  requirements  of  the  NPDES  permit 
require  compliance  with  the  constituents  and  parameters  identified  in  Table  4. 
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Table  4:  NPDES  Permit  No.  MO-0029378  Effluent  Discharge  Limitations, 

Effective  Date:  1  June  1997 


Parameter 


Unit 


Daily  Max.  j  Weekly  Avg; 


Mo.  Avg. 


Flow 

MGD 

2.19 

1.26 

BODs 

mg/L 

15 

10 

■ESSESEDI 

mg/L 

20 

15 

COD. 

MEHHEsSSBflf 

mg/L 

90 

60 

WEBSEMEM 

mg/L 

120 

90 

mg/L 

20 

15 

Oil/Grease 

mg/L 

20 

15 

pH 

SU 

°F 

mg/L 

.043 

.043 

Total  Lead 

mg/L 

.020 

.020 

Total  Zinc 

mg/L 

.150 

.150 

mg/L 

.022 

.022 

Total  Phenol 

mg/L 

.100 

.100 

Total  Silver 

mg/L 

.0082 

.0082 

Ammonia  as  N 

mg/L 

3 

2 

^KS^SESSSEfli 

mg/L 

4.5 

3.5 

The  principal  “systems”  operation  problem  posed  to  the  FOTW  that  would  threaten  the 
ability  to  comply  with  the  identified  requirements  is  a  surge  or  slug  of  oxygen  demanding 
waste  or  a  surge  of  oil  and  grease  from  a  petroleum  spill.  The  Whiteman  AFB  FOTW 
incorporates  primary,  secondary  and  tertiary  treatment  components  within  the  sewage 
treatment  plant’  design.  The  FOTW  consists  of  pairs  of  primary  and  secondary  clarifiers, 
two  high  rate  trickling  filters  operated  in  parallel,  two  anaerobic  digestors,  sludge  handling 
facilities,  and  four  constructed  wetlands  treatment  ponds  designed  for  effluent  polishing 
and  metals  removal.  Figures  6  and  7  provide  an  overview  picture  of  the  general  treatment 
units  and  the  constructed  wetland. 
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Figure  7:  Photograph  depicts  one  of  four  constructed  wetland  ponds  that  provide 
for  tertiary  treatment  of  wastewater  at  Whiteman  AFB. 
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There  are  no  treatment  units  at  the  FOTW  that  are  specifically  designed  for  the  treatment  of 
industrial  wastes.  The  FOTW  was  not  designed  to  respond  to  slugs  of  toxic  or  strong  organic 
industrial  wastes  and  petroleum  spills.  Those  type  industrial  wastes  can  and  have  adversely 
impacted  the  FOTW.  The  primary  surge  or  slug  treatment  capabilities  at  Whiteman  AFB  are 
maintained  in  the  storage  capacity  of  the  AFFF  storage  tank  and  the  IWTP  equalization  basin. 
Final  characterization  of  the  industrial  wastewaters  may  indicate  a  need  for  secondary  surge  or 
slug  treatment  capabilities  to  be  located  at  the  headworks  to  the  FOTW.  Additionally,  the 
average  organic  load  on  the  FOTW  is  760  pounds  BOD5  per  day.  This  is  significantly  less  loading 
than  plant  design  and  increases  the  FOTW’s  vulnerability  to  a  serious  surge  of  organics  from 
industrial  waste.  If  the  plant  were  operating  nearer  the  design  load  capacity  of  3, 1 50  pounds 
BOD5  per  day,  it  would  be  more  capable  to  operationally  respond  to  surges  of  organic  loading 
from  industrial  wastewater. 


3.4  B-2  Industrial  Shops  and  Flight  Operations  Support 

There  are  approximately  fifty-one  industrial  shops  supporting  aircraft  maintenance  and  flight 
operations  at  Whiteman  AFB.  Most  major  industrial  shops  primary  mission  is  support  of  the  B-2 
Wing.  The  B-2  industrial  shops  having  the  greatest  potential  impact  on  the  industrial  wastewater 
system  are  the;  1)  corrosion  control  facility,  2)  structural  maintenance  and  3)  jet  engine 
maintenance.  The  principal  industrial  wastewater  generated  from  these  shops  is  floor  wash  water. 
Solvents,  fuels,  oil  and  grease,  metals,  and  carbon  filament  compounds  are  typical  contaminants 
that  could  be  present  in  the  wastewater  generated  from  these  and  other  shops  supporting  B-2 
operations.  Most  shop  operations  have  intensive  waste  minimization  and  pollution  prevention 
programs  in  place.  A  “pharmacy”  program  for  dispensing  hazardous  materials  has  also  been 
established.  Hazardous  materials  and  wastes  are  normally  strictly  controlled  and  would  not  be 
released  to  the  industrial  sewer  unless  a  spill  or  emergency  occurred.  Spill  response  equipment 
and  intensive  HAZMAT  training  has  been  provided  to  all  B-2  industrial  shop  personnel. 

Industrial  shops  supporting  the  B-2  program  are  located  throughout  the  flight  line  area. 


3.5  Other  Aircraft  Industrial  Shops  and  Flight  Operations 

Most  industrial  shops  at  Whiteman  AFB  principally  provide  support  to  the  B-2  mission. 
However,  several  large  shops  provide  aircraft  maintenance  and  flight  operations  support  for  the 
tenant  T-38  and  A- 10  fighter  aircraft  wings,  as  well  as  the  Army  helicopter  squadron.  Primary 
industrial  activities  not  related  to  the  B-2  are  aircraft  washing,  hydraulic  maintenance,  and  routine 
repair  of  T-38,  A-10  and  helicopter  aircraft.  The  largest  volumes  of  wastewater  generated  by 
these  activities  result  from  aircraft  wash  rack  waste  and  floor  washing.  Solvents,  soaps,  oil  and 
grease,  and  fuels  are  contaminants  that  can  routinely  be  expected  to  be  found  in  this  wastewater. 
Most  of  the  non  B-2  related  industrial  shops  are  located  near  the  southeastern  most  area  of  the 
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flight  line.  Figure  8  depicts  a  typical  maintenance  operation  associated  with  the  Apache  helicopter 
aircraft. 


Figure  8:  Routine  maintenance  is  performed  on  an  U.S.  Army  Apache  helicopter 
at  building  52.  Normally,  very  small  volumes  of  wastewater  are  generated  as  a 
result  of  these  and  similar  routine  maintenance  activities. 


3.6  Fire  Protection  Systems 

Fire  protection  systems  are  an  integral  element  of  the  industrial  wastewater  system  and 
associated  problems  at  Whiteman  AFB.  All  industrial  shop  fire  protection  is  based  on  the  use  of 
aqueous  film  forming  foam  (AFFF).  Industrial  wastewater  is  adversely  impacted  by  AFFF  in  two 
ways;  1)  it  exerts  a  potential  biochemical  oxygen  demand  of  approximately  20,000-35,000  mg/L, 
a  very  high  strength  wastewater  that  will  severely  damage  FOTW  operations,  and  2)  water  based 
foams  also  create  handling  and  mechanical  hazards  from  foam  piles  and  possible  electrical  shorts 
circuits.  AFFF  wastewater  generated  from  spills,  fire  tests,  building  acceptance  tests,  false  fire 
alarms,  and  real  fire  alarms  may  result  in  surges  of  high  strength  oxygen  demanding  wastewater 
within  the  industrial  wastewater  management  system  or  may  create  foam  piles  that  create  other 
hazards.  AFFF  wastewater  resulting  from  building  acceptance  tests  has  created  the  most  difficult 
IWTP  operation  problems  to  date.  An  understanding  of  the  fire  protection  systems  at  Whiteman 
AFB  is  necessary  to  characterize  the  greatest  potential  industrial  wastewater  system  problems  that 
may  be  experienced  at  the  base. 
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Industrial  wastewater  handling  problems  that  occur  as  a  result  of  “foaming”  are  primarily 
managed  at  the  influent  structure  to  the  FOTW  with  the  addition  of  a  foam  control  additive 
manufactured  by  G.  S.  Robins  and  Company.  DEFOAMER  WAFB  has  proven  to  be  a  very 
effective  additive  for  control  of  AFFF  foaming.  DEFOAMER  WAFB  is  composed  of  eighty- 
percent  mineral  seal  oil  and  twenty-  percent  alkylphenol  ethoxylate  and  works  as  a  foam 
suppressant  by  increased  surface  tension.  A  copy  of  the  MSDS  sheet  for  DEFOAMER  WAFB  is 
included  as  Appendix  4.  When  the  IWTP  is  operated,  foaming  problems  are  suppressed  with  a 
foam  control  additive  manufactured  by  NalCo.  No  foam  control  system  is  in  place  at  the 
confluence  of  the  industrial  wastewater  system  with  the  sanitary  sewer. 

Two  brands  of  three  percent  AFFF  are  used  for  fire  fighting  at  Whiteman  AFB,  3M  and  Ansil. 
Both  brands  have  similar,  if  not  identical  chemical  and  wastewater  characteristics.  Currently,  only 
3M  product  FC-203CF  Light  Water  AFFF  is  purchased  by  the  Whiteman  AFB  fire  department. 
Manufacturer’s  Environmental  Data  information  and  Material  Safety  Data  Sheets  (MSDS)  for 
FM-203CF  are  included  in  Appendix  5.  The  primary  chemical  ingredients  of  AFFF  are  water 
(approximately  70  percent),  diethylene  glycol  butyl  ether  or  DGBE  (approximately  20  percent), 
amphoteric  sulfate  salt  (<  5  percent),  alkyl  sulfate  salt  (<  5  percent),  triethanolamine  (<1.5 
percent),  perfluoroalkyl  sulfonate  salt  (<  1.5  percent),  and  tolyl  triazole  (<  1  percent).  DGBE  is 
identified  as  a  toxic  chemical.  The  chemical  manufacturer  recommended  water  exposure 
guideline  is  35  mg/L.  Prolonged  or  repeated  over  exposure  may  cause  blood  disorders,  bone 
marrow  depression,  kidney  effect,  liver  effects,  and/or  pulmonary  edema.  Inhalation  and 
adsorption  are  the  two  primary  human  health  pathways  of  exposure.  According  to  the  3M 
Environmental  Data  Sheet  a  three  percent  solution  of  product  FC-203CF  in  water  exerts  a  BOD5 
of  .35  g/g  and  a  BOD2oof  .72g/g  or  34,900  mg/L  and  71,953  mg/L  of  oxygen  demand 
respectively. 

The  basic  fire  protection  system  at  Whiteman  AFB  consists  of  an  alarm,  AFFF  storage  tanks, 
water  supply,  AFFF  makeup/mixing  manifold,  fire  water  supply  pumps,  fire  water  distribution 
lines  and  spray  nozzles  or  delivery  mechanism.  There  are  six  individual  fire  protection  systems 
located  m  the  flight  line  area.  Each  of  the  six  fire  protection  systems  is  similar,  but  differs  in  size, 
alarm  type,  and  spray  distribution  system.  Each  fire  protection  system  has  one  or  more  raw  AFFF 
storage  tanks  used  for  in-line  makeup  of  firewater.  At  least  two  fire  pumps  charge  four  of  the 
individual  fire  protection  systems.  Two  of  the  fire  protection  systems  are  charged  with  domestic 
water  pressure.  Water  is  mixed  with  raw  AFFF  through  a  positive  pressure  manifold  and  in-line 
static  mixer  for  all  systems  (See  Figure  9). 
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Figure  9:  Fire  Protection  System  #1 AFFF  firewater  makeup  manifold* 


Each  storage  tank  is  currently  filled  with  raw  three  percent  AFFF,  the  bulk  AFFF  product  mixture 
that  is  diluted  with  water  through  the  manifold  system  with  three  parts  AFF  to  ninety  seven  parts 
fresh  water  to  provide  fire  protection  foam.  All  six  fire  alarm  systems  incorporate  the  use  of 
“thermister”  cable,  a  temperature  sensitive  fire  alarm  detection  wire.  The  overhead  deluge  fire 
protection  lines  of  all  Whiteman  AFB  fire  protection  systems  is  actuated  by  ‘Thermister”  cable 
detection  alarms.  All  B-2  underwing  deluge  fire  protection  systems  are  actuated  by  ultra- 
violet/inffared  detection  sensors.  The  fire  alarm  systems  at  all  B-2  facilities  and  buildings,  also 
use  10  remote  video  cameras  (See  Figure  10)  in  each  hangar  for  fire  confirmation  of  fire  alarms. 

A  seventeen-second-response  time  exists  for  the  fire  alarm  attendant  to  manually  override 
actuation  of  a  fire  protection  system  at  B-2  facilities  in  case  of  a  false  alarm.  Table  5  provides 
basic  technical  information  concerning  each  fire  protection  system  at  Whiteman  AFB. 
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Figure  10:  Mounting  brackets  for  the  B-2  hangar  fire  protection  tele-video 

monitors  are  shown. 


1  Table  5:  Whiteniari  AFB  Firt jProtectibii  Information  Sheet  1 

System 

Hi  ; 

Description 

'  AFFF 
Tank  Gap. 

i§j§ak»:? 

Alarm 
Type  ,| 

#Fire 

Pomps 

fire  Pump 
Rate  V."’:' 

Est  Max.  fire  H20 
Production 

_ 

1 

10,000 

T/V/uv-ir 

mm 

2,500 

333,000 

2 

B-2  Docks 

WEEm 

T/V/uv-ir 

• 

100,000 

3 

T-38,  Helicopter 

Hangar 

800 

T 

0 

Unk. 

26,600 

4 

A-10  Hangars  (5  bay) 

1,200 

T 

4 

1,500 

5 

Refueler  Maintenance 

800 

T/V/uv-ir 

1 

Unk. 

26,600 

6 

A-10  Hangar  (3bay) 

700 

T 

0 

Unk. 

23,300 

A  review  of  Table  5  indicates  the  largest  volume  of  AFFF  wastewater  that  could  be 
discharged  to  the  industrial  wastewater  sewer  resulting  from  an  individual  fire  is  333,000  gallons 
of  dilute  fire  water,  plus  the  foam  generated  by  fire  trucks,  and  the  rinse  water  generated  from 
cleanup.  An  AFFF  release  of  this  magnitude  would  generate  a  five-day  biochemical  oxygen 
demand  load  of  approximately  96,924  pounds  and  a  twenty-day  biochemical  oxygen  demand  of 
approximately  199,829  pounds.  Since  the  FOTW  is  designed  to  treat  a  maximum  capacity  of 
5,000  pounds  BOD5/ day,  a  worst  case  AFFF  discharge  event  would  result  in  a  major  NPDES 
permit  violation  unless  the  AFFF  industrial  wastewater  is  diverted  to  the  250,000  gallon  AFFF 
storage  tank  and  the  150,000  gallon  IWTP  equalization  basin.  Provided  AFFF  wastewater  is 
diverted  to  these  temporary  storage  facilities  during  a  worst  case  event,  NPDES  compliance 
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should  be  maintained  as  long  as  the  stored  wastewater  is  not  diverted  to  the  FOTW  at  greater 
than  approximately  2,000  pounds  per  day  or  about  5  gpm.  Approximately  fifty  days  of  FOTW 
operation  is  required  to  work  off  a  worst  case  AFFF  discharge  event  and  maintain  compliance.  If 
a  greater  safety  factor  is  required  by  the  Air  Force,  larger  AFFF  storage  facilities  are  needed. 
Current  AFFF  wastewater  storage  capacity  provides  for  an  approximate  twenty  percent  or  67,000 
gallon  reserve  buffer  of  additional  AFFF  wastewater  to  store  fire  truck  and  clean  up  wastewater 
for  a  single  worst  case  event. 


3.7  Jet  Fuel  Storage  and  Distribution 

There  are  four  fuel  storage  tanks  located  in  the  vicinity  of  the  flight  line  at  Whiteman  AFB. 
Each  of  the  four  fuel  tanks  has  a  capacity  of  10,000  bbls.  or  420,000  gallons.  Each  tank  is 
surrounded  by  a  spill  prevention,  control,  and  countermeasures  (SPCC)  concrete  lined  retention 
levee  to  prevent  unauthorized  wastewater  discharges  to  the  storm  or  industrial  wastewater 
collection  system.  Each  SPCC  levee  retains  120  percent  of  the  tank  capacity  and  a  manual 
diversion  valve  that  can  route  retained  wastewater  to  either  the  storm  or  industrial  wastewater 
collection  system  controls  discharges.  Sampling  and  laboratory  testing  determines  the  appropriate 
course  of  wastewater  disposal  from  these  retention  areas.  There  is  a  very  low  probability  for  a 
significant  release  of  fuel  from  the  four  fuel  storage  tanks  beyond  the  SPCC  levees. 


Figure  11:  10, 000  bbl.  jet  fuel  storage  tanks.  Note  wastewater 
diversion  drain  in  background  of  the  second  levee. 
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Moderate  size  (500  to  5,000  gallons)  fuel  spills  and  leaks  resulting  from  the  distribution, 
loading  and  unloading  of  jet  fuel  represent  a  serious  potential  threat  to  the  industrial  wastewater 
management  system.  Jet  fuel  is  pumped  from  the  four  storage  tanks  through  a  series  of  fuel 
distribution  lines  throughout  the  flight  line.  Numerous  fuel  hydrants  are  also  located  in 
underground  pits  throughout  the  flight  line,  especially  within  the  B-2  dock  area.  Fuel  spills  from 
fueling  and  refueling  planes  are  probably  a  less  common  source  of  petroleum  releases  than  leaks. 
The  coefficient  of  expansion  for  JP-8  is  75  psi/°F,  consequently  a  temperature  change  of  a  few 
degrees  exerts  great  stress  on  jet  fuel  distribution  at  pipe  joints  and  pipe  bends.  It  is  believed  that 
the  greatest  stress  for  leaks  occurs  within  the  fuel  hydrants  and  pits  on  days  when  the  temperature 
difference  between  ambient  subsurface  ground  temperature  and  ambient  air  temperature  is  the 
greatest. 

Nine  significant  fuel  spills  have  been  reported  to  the  Fire  Chief  in  the  nine  months  proceeding 
March  1997.  Other  significant  fuel  spills  or  leaks  are  suspected  to  have  occurred,  but  have 
apparently  been  unreported.  Some  unreported  spills  have  been  indicated  by  occasional  slugs  of 

petroleum  and  oil  and  grease  in  the  raw  influent  to  the  FOTW. 
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SECTION  4 


INDUSTRIAL  WASTEWATER  SYSTEM 
OPERATION/PROBLEM  ANALYSIS, 
SAMPLE  DATA,  and  OBSERVATIONS 


This  section  of  the  report  presents  sample  data  and  observations  obtained  during  the 
March/April  1997  Industrial  Wastewater  System  Characterization  Survey  (IWSCS)  and  provide 
an  analysis  of  the  industrial  wastewater  system  operations  and  problems.  In  order  to  simplify 
results  and  conclusions,  this  section  of  the  report  is  divided  into  three  parts.  Section  4. 1  provides 
information  concerning  sample  collection  locations  and  identifies  the  various  industrial  shops  and 
wastewater  contributors  monitored  at  each  sample  location  site.  Section  4.2  presents  the  sample 
data  and  provides  an  analysis  of  the  data  by  sample  location.  The  final  section,  4.3,  provides  an 
analysis  of  the  IWSCS  observations,  information  and  sample  data  as  it  relates  to  the  fire 
protection  and  jet  fuel  distribution  systems. 


4.1  Sample  Site  Locations  and  Industrial  Wastewater  Contributors 

Figure  12  is  a  general  schematic  (not  drawn  to  scale)  depicting  the  relative  location  of  the 
industrial  maintenance  and  flight  operation  support  shops  in  the  flight  line  vicinity  of  Whiteman 
AFB. 


Figure  12.  Industrial  Sewer  and  Shops  and  Sampling  Locations 


27 


A  general  description  and  key  of  the  industrial  shops  associated  with  each  location  building 
number  identified  on  Figure  12  are  presented  in  Table  6.  Also  identified  on  the  figure  is  the 
location  of  eighteen  sample  collection  points  utilized  during  the  IWSCS.  Figure  13  groups  each 
sample  collection  location  into  a  category  or  group  that;  1)  visually  identifies  the  industrial  activity 
with  a  sample  collection  location,  2)  groups  the  industrial  activity  with  other  industrial  shops  and 
flight  operations  that  are  also  monitored  by  samples  collected  at  a  common  location,  and  3) 
identifies  sample  collection  locations  that  monitored  a  confluence  of  industrial  waste  streams 
throughout  the  survey  period. 


Zone  1  Zone  2 


Figure  13:  Simplified  Shop/ Wastewater  Flow  Diagram 


Twenty-four  hour  composite  samples  or  representative  grab  samples  were  collected  from  each 
sample  location  identified  in  Figure  13.  Table  6  provides  additional  information  associating  the 
individual  sample  site  location  with  the  building  number,  other  industrial  shops  common  to  the 
monitoring  point  and  sample  collection  frequency. 
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|  Table  6:  Whiteman  AFB  Sample  Location  Information  ] 

Site# 

Building/Dcscription 

Associated  Industrial  Shops 

mm 

1 

1 

B-2  fuel  cell 

dry 

2 

5056  &  5067 

B-2  maintenance  dock 

1  day 

3 

7 

Aircraft  grounds  equipment  (AGE) 

dry 

4 

9 

Non-destructive  investigation  (NDI),  phase,  structural 
maintenance,  pneudraulics,  electrical,  &  metals  tech 
support 

4  days 

5 

118 

A-10  aircraft  wash  rack,  structural  maintenance, 
armaments,  fuel  system  support 

3  days 

6 

27 

B-2  corrosion  control 

KB 

7 

5413 

AFFF  diversion,  industrial  wastewater  convergence 
manhole 

8  days 

8 

5050-5053 

B-2  maintenance  dock 

3  days 

9 

5054-5055 

B-2  maintenance  dock 

10 

North  Jet  Drain 

Service  dock  and  isolation  pits 

11 

South  Jet  Drain 

Service  dock  and  isolation  pits 

12 

1125 &1119 

A-10  refueling  maintenance,  A-10  composite  NDI, 

AGE,  photographic/sensor  support,  &  jet  engine 
maintenance 

3  days 

13 

Site  deleted*  (Site  12) 

See  Site  12 

N/A 

14 

52 

Army  helicopter  limited  maintenance  hangar 

diy 

15 

91 

T-38  aircraft  wash  rack,  pneudraulics,  limited  aircraft 
maintenance  support,  egress 

2  days 

16 

1117 

A-10  pneudraulics,  phase,  metals  tech  support, 
surveillance  equipment 

2  days 

17-21 

N/A 

Sample  site  locations  were  assigned  to  blind  QA/QC 
samples 

N/A 

22 

5413 

Raw  industrial  wastewater  contained  within  the  AFFF 
surge  tank 

grab 

23 

Equalization  Basin 

Raw  industrial  wastewater  contained  within  the  IWTP 
equalization  basin 

grab 

|  *  Sample  site  13  sample  objective  was  combined  with  sample  location  12  j 

4.2  IWSCS  Sample  Data  and  Analysis 

Appendix  3  provides  the  Armstrong  Laboratory  analytical  data  sheet  for  each  sample 
collected  as  a  part  of  the  Whiteman  AFB  IWSCS.  The  authors  intensively  reviewed  the  data 
sheets  and  a  simplified  data  table  presenting  the  primary  information  necessary  to  characterize  and 
understand  the  industrial  wastewater  system  was  prepared.  The  simplified  data  tabulation  is 
provided  as  Table  7. 
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TABLE  7:  March  1997:  Whiteman  Air  Force  Base,  Missouri 
Industrial  Wastewater  System  Simplified  Sample  Data 
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:  no  metals  of  significance 
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Chemistry  data  presented  in  Table  7  can  be  grouped  or  characterized  as  belonging  in 
categories.  Some  categories  are;  oxygen  demanding  contaminants  (chemical  oxygen 
demand  or  COD),  oil  and  petroleum  contaminants  (oil  and  grease,  total  petroleum 
hydrocarbons  or  TPH),  detergents  (ortho-phosphate,  total  phosphate,  surfactants),  complex 
organic  contaminants  (pesticides,  volatile,  and  semi-volatile  organic)  and  metal 
contaminants  (strontium  and  other  heavy  metals).  Analysis  of  the  sample  data  presented  in 
Table  7  and  a  discussion  of  the  related  IWSCS  observations  and  pollution  prevention 
opportunities  are  grouped  and  presented  by  the  five  Zones  and  four  confluence  points 
depicted  in  Figure  13. 

Zone  1  and  Confluence  1 

Zone  1  is  comprised  of  sample  site  locations  1,  3,  and  4.  No  discharges  were  observed 
from  buildings  1  and  7,  the  B-2  fuel  cell  or  aircraft  grounds  equipment  shops  (sample  site 
locations  1  and  3).  All  industrial  wastewater  sampled  in  this  zone  during  the  IWSCS  was 
generated  from  building  9  (sample  site  location  4).  Building  9  houses  the  non-destructive 
inspection,  structural  maintenance,  pneudraulics,  electrical  instrument  repair,  and  metals 
tech  support  shops  supporting  B-2  maintenance  and  flight  operations.  Twenty-four  hour 
composite  samples  were  collected  on  three  consecutive  days  at  sample  location  4.  Observed 
flow  at  the  site  was  less  than  1  gpm  each  day.  TSIo  significant  or  unexpected  industrial 
wastewater  contamination  was  observed  during  the  survey  the  sample  location  in  Zone  1. 

Closely  associated  with  the  Zone  1  shops,  is  the  B-2  corrosion  control  shop  at  building 
27.  Twenty-four  hour  composite  samples  of  the  wastewater  generated  from  building  27 
were  collected  eight  consecutive  days  at  confluence  1.  Two  of  the  eight  samples  indicated 
excessive  amounts  of  oil  and  grease  were  discharged  to  the  industrial  sewer.  The  pre- 
treatment  limits  for  oil  and  grease  at  Whiteman  AFB  are  50  mg/L.  Wastewater  generated 
from  building  27  on  21  March  and  26  March  exceeded  the  established  pre-treatment  limit  by 
about  fifty  percent  for  those  two  days.  No  likely  specific  source  of  the  oil  and  grease  was 
identified  as  an  element  of  the  pollution  prevention  opportunity  assessments  conducted  at 
building  27.  Two  possible  scenarios  that  may  have  resulted  in  the  oil  and  grease  excursions 
are  parts  cleaning,  possibly  using  excessive  detergent  or  improper  disposal  of  a  few  gallons 
of  oily  wastewater. 

The  industrial  wastewater  generated  at  building  27  and  within  Zone  1  generally  presents 
no  wastewater  treatment  challenges.  Good  pollution  prevention  practices  observed  at  these 
sites  during  the  IWSCS  undoubtedly  contributed  to  lack  of  industrial  wastewater  problems 
identified  in  these  areas.  The  sample  data  indicate  only  occasional  oil  and  grease  excursions 
occur  and  they  had  only  minor  impact  to  the  industrial  wastewater. 
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Zone  2,  Confluence  1  and  2 


Samples  collected  within  Zone  2  were  obtained  from  sample  site  locations  5*  12,  14,  15, 
and  16.  Zone  2  is  comprised  of  the  industrial  maintenance  shops  flight  operations  located 
adjacent  to  the  southwestern  edge  of  the  flight  line.  The  shops  within  this  area  are  generally 
associated  with  the  tenant  organizations  at  Whiteman  APB.  Among  the  tenants  are  an  A- 10 
wing  and  an  Army  helicopter  squadron.  T-38  aircraft  maintenance  and  flight  operations  also 
are  supported  within  this  sector. 

The  industrial  wastewater  generated  within  Zone  2  presents  the  most  serious  routine 
industrial  wastewater  problems  identified  by  the  IWSCS.  No  industrial  wastewater  was 
observed  to  be  generated  from  building  52  (Army  helicopter  maintenance),  or  sample 
location  14,  during  the  survey.  Sample  location  14  was  monitored  daily,  including 
weekends,  and  was  always  found  to  be  dry.  Maintenance  and  flight  operations  associated 
with  the  Army  helicopter  squadron  had  no  impact  on  the  industrial  wastewater  system 
during  the  course  of  the  survey.  Sample  location  5  monitored  discharges  of  industrial 
wastewater  from  building  1118.  This  sample  point  included  wastewater  generated  from  the 
A- 10  wash  rack,  structural  maintenance,  armaments,  and  fuels  system  support  shops.  No 
problems  are  indicated  by  the  chemical  data  collected  during  the  3  days  this  location  was 
sampled.  Sample  locations  5  and  14  were  the  only  sample  points  monitored  within  Zone  2 
that  did  not  indicate  some  routine  problems  with  the  management  of  industrial  activities 
generating  oxygen  demanding  contaminants,  oil  and  grease,  detergent  or  heavy  metals. 

Sample  locations  12  and  15  had  twenty-four  hour  composite  samples  collected.  Flows 
were  generally  observed  to  be  less  than  two  gpm  at  these  sample  points.  Analysis  of 
observations  and  chemistry  data  related  to  each  of  these  sample  locations  is  presented 
separately. 

Sample  location  12  was  selected  to  monitor  industrial  wastewater  generated  from  the 
A- 10  refUeling  maintenance  activities  conducted  at  building  1125.  Industrial  wastewater 
generated  from  the  building  1119  industrial  shops  was  also  monitored  at  this  sample  point. 
Chemical  data  collected  on  five  consecutive  (Sample  19599  became  sample  location  12) 
dates  indicate  serious  industrial  wastewater  problems  occur  as  a  result  of  the  industrial 
maintenance  and  flight  operations  activities  in  this  area.  The  data  is  presented  in  Table  8. 
Average  data  values  for  Chemical  Oxygen  Demand  were  1,23 1  mg/L, 
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m 

iroi 

§SS1 

§§g| 

T-phos.  Surf. 
mg/L  mg/L 

Organics 

mg/L 

Metals 

mg/L 

n . . . 

03/25 

19794 

3680 

98 

82 

265 

290 

NT 

<.01 

03/26 

20057 

149 

15 

11 

2 

2 

13 

<.05 

03/27 

20314 

65 

7 

7 

2 

2 

NT 

<05 

03/28 

20489 

1030 

224 

208 

<1 

1.5 

NT 

<05 

mmm 

IHHill 

mmmsi 

wsmMB 

74- 

St^OSiS 

1  03/24 

19599 

5320 

70 

130 

198 

8 

NT 

35 


or  five  times  stronger  than  normal  industrial  wastewater  generated  at  Whiteman  AFB  during 
the  survey.  Oil  and  grease  sample  concentrations  were  as  high  as  224  mg/L  and  were 
consistently  measured  at  levels  higher  than  the  allowable  pre-treatment  limit  of  50  mg/L. 
Chemical  data  indicating  the  presence  of  detergents  (e.g.,  ortho-phosphate,  total  phosphate, 
surfactants)  also  inferred  that  excessive  oil  and  grease  in  composite  samples  collected  25 
and  28  March  may  have  been  related  to  emulsions  formed  from  the  use  of  soaps.  Ortho  - 
phosphate  concentrations  in  samples  ranged  from  a  low  of  <1  mg/L  to  265  mg/L  and 
correlated  to  high  oil  and  grease  concentrations  in  the  samples.  It  is  likely  that  cleaning 
operations  (buildings  1125  and  1119)  generating  the  industrial  wastewater  at  these  times 
used  excessive  amounts  of  soap.  Use  of  excessive  soap  then  emulsified  oil  and  grease  from 
grease  traps  or  oil/water  separators. 

An  observation  made  by  the  IWSCS  field  team  also  identified  an  operation  and 
maintenance  problem  with  the  oil/water  separator  at  building  1 125  that  certainly  contributed 
to  the  oil  and  grease  sample  results  obtained  at  sample  location  12.  Building  1125  supports 
the  maintenance  and  operations  of  the  refueling  maintenance  group.  Refueling  vehicles  are 
maintained  and  refueling  flight  operations  are  supported  by  the  work  activities  performed 
here.  Industrial  wastewater  pre-treatment  facilities  include  an  oil/water  separator,  an  above 
ground  slop  oil  storage  tank  and  an  underground,  30,000  gallon  capacity,  AFFF  surge  tank. 
The  underground  oil/water  separator  at  this  facility  contains  two  non-submersible  motors 
that  drive  a  slop  oil  lift  pump  and  a  flow  diversion  valve.  Storm  water  intermittently  drains 
into  two  sumps  that  contain  the  motors,  occasionally  submerging  them  and  creating 
electrical  short  circuits  that  damage  the  equipment.  This  results  in  an  oil  build-up  within  the 
oil/water  separator  that  eventually  overloads  the  oil  removal  capacity  of  the  separator  and 
consequently  causes  industrial  wastewater  discharges  to  exceed  the  pre-treatment  limits. 
Additionally,  the  above  ground  slop  oil  storage  tank  has  a  valve/drain  plumbed  to  the 
30,000  gallon  AFFF  surge  tank  to  decant  water.  This  valve  configuration  can  result  in  a 
discharge  of  removed  oil  and  grease  back  into  the  industrial  wastewater  system  and  should 
be  corrected. 


Figure  14:  The  building  1125  oil/water  separator  slop  oil  tank.  Note  the 
manual  valve  drained  to  the  30,000  gallon  underground  AFFF  surge  tank 
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In  addition  to  sample  locations  5, 12,  and  14,  industrial  wastewater  samples  were  also 
collected  at  sites  15  and  16  in  Zone  2.  Industrial  wastewater  sampled  at  these  locations  was 
generated  from  building  91  and  building  1117,  respectively.  Samples  collected  from 
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site  15  is  generated  primarily  by  activities  that  support  T-38  flight  operations.  Samples 
collected  from  site  16  are  generated  primarily  by  activities  that  support  A- 10  flight 
operations.  Table  9  is  a  simplified  presentation  of  the  relevant  chemistry  data  needed  to 
assess  industrial  wastewater  problems  from  these  sample  locations.  A  single  oil  and  grease 
excursion  above  the  Whiteman  AFB  pre-treatment  limit  was  identified  at  sample  location 
16.  Analysis  of  the  data  indicates  the  120  mg/L  oil  and  grease  determination  on  28  March 
may  be  due  to  disposal  of  a  minor  amount  (<1  quart)  of  oil  and  grease  through  a  drain. 
Chemistry  data  obtained  from  samples  collected  at  site  15  indicate  more  serious  problems. 

Chemistry  data  for  the  two  composite  samples  collected  at  site  15  indicate  serious 
industrial  wastewater  problems.  The  highest  value  of  chemical  oxygen  demanding 
contaminants  was  sampled  here.  High  concentrations  of  oil  and  grease  were  detected  on  26 
March  and  visible  volumes  of  oil  and  grease  contained  within  the  sample  collected  27  March 
precluded  testing  for  oil  and  grease.  The  presence  of  large  amounts  of  surfactant  in  both 
composite  samples  indicate  intensive  use  of  detergents  and  cleaners  associated  with  the  T- 
38  maintenance  and  wash  rack  operations  conducted  at  building  91.  Detection  of  .0095 
mg/L  trichloroethene  in  sample  20051  may  also  indicate  that  hazardous  materials  are  not 
properly  disposed  at  this  facility.  Also,  the  detection  of  5. 17  mg/L  strontium  and  significant 
concentrations  of  aluminum,  iron,  nickel  and  zinc  indicate  maintenance  activities  may  occur 
that  could  result  in  exceeding  recommended  personal  exposure  limits  (PEL)  by  aircraft 
maintenance  workers  and  industrial  wastewater  system  maintenance  personnel. 

All  industrial  wastewater  generated  within  Zone  1  eventually  flows  to  the  B-2  corrosion 
control  manhole  (sample  site  6).  At  this  point.  Zone  2  industrial  wastewater  converges  with 
Zone  1  industrial  wastewater  and  then  flows  east  towards  the  B-2  fuel  dock  isolation  pits. 
The  high  average  contaminant  (COD,  O&G,  &  TPH)  concentrations  identified  in 
composite  samples  collected  at  site  10  indicate  that  the  values  are  most  likely  related  to  the 
industrial  wastewater  flow  generated  from  Zone  2.  Some  fuel  contamination  at  site  10  is 
also  likely  a  result  of  a  fuel  hydrant  leak  detected  during  the  IWSCS. 
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Zone  3  and  Confluence  2 


Zone  3  includes  sample  sites  8  and  9,  which  are  manholes  that  collect  industrial 
wastewater  generated  from  the  B-2  maintenance  docks  located  within  the  northeast  section 
of  the  Whiteman  AFB  flight  line.  Sample  site  8  received  industrial  wastewater  from 
maintenance  docks  5050  and  5051  and  sample  site  9  received  industrial  wastewater  from 
maintenance  docks  5052,  5053,  5054,  and  5055.  Twenty-four  hour  composite  samples 
were  collected  at  both -sample  sites  8  and  9  on  four  consecutive  days.  Samples  were 
collected  from  site  8  on  21, 22, 23,  and  25  March.  Samples  were  collected  from  site  9  on 
23, 25, 26,  and  27  March.  Flow  from  both  sample  sites  was  very  low  each  sampling  day, 
always  <  1  gpm.  The  small  volumes  of  industrial  wastewater  generated  from  the  northeast 
maintenance  docks  must  be  factored  into  the  analysis  of  contaminant  impact  on  the 
Whiteman  AFB  industrial  wastewater  system. 

Analysis  of  chemistry  data  collected  from  site  8  indicates  that  the  maintenance  activities 
generated  small  volumes  of  moderate  strength  industrial  wastewater.  Excessive  oil  and 
grease  and  detergent  contamination  was  found  in  each  sample  collected  at  site  8.  Chemical 
oxygen  demand  from  site  8  wastewater  was  of  greater  strength  than  normally  found  in 
Whiteman  AFB  industrial  wastewater.  Average  daily  site  8  analyte  values  were;  chemical 
oxygen  demand-570  mg/L,  oil  and  grease-225  mg/L,  and  detergents  approximately  18 
mg/L.  The  use  of  excessive  detergents  or  floor  washing  may  be  responsible  for  oil  and 
grease  contamination.  Two  elevated  strontium  values  also  occurred  at  site  8.  On  21 
March,  .902  mg/L  strontium  was  detected  and  on  23  March,  1.32  mg/L  was  measured. 
Sufficient  dilution  of  these  values  occurs  within  the  industrial  wastewater  system  to  preclude 
a  wastewater  treatment  problem,  however  undesirable  exposure  to  strontium  wastes  may 
result  from  the  type  industrial  or  maintenance  activity  that  occurred  in  building  5050  and 
5051  on  21  and  23  March. 

No  unexpected  contamination  was  identified  in  samples  collected  at  site  9.  Strontium  was 
found  to  be  1 .47  mg/L  in  a  sample  collected  23  March.  However  later  samples  fell  below  a 
value  of  <  .76  mg/L.  Average  sample  values  varied  in  a  range  from  <.760  mg/L  to  .400  mg/L. 

Industrial  wastewater  flow  from  sample  sites  8  and  9  converge  at  sample  site  10  with 
industrial  wastewater  from  the  western  flight  line  area  before  flowing  south  to  confluence  3. 
Samples  collected  at  site  10  contained  visible  oil  and  grease  most  days.  Visible  indications 
of  oil  increased  each  day  sampled.  A  significant  increase  in  the  amount  of  visual  oil 
occurred  on  28  March.  The  field  team  reported  this  observation  to  Tim  Aim  of  the 
Refueling  Maintenance.  A  nearby  underground  B-2  fuel  hydrant  nearby  was  pressure  tested 
and  found  to  be  leaking.  The  hydrant  was  then  repaired  and  serviced. 
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Zone  4  and  Confluence  3 


Sample  sites  2  and  1 1  are  located  within  Zone  4.  No  unusual  or  unexpected 
contaminants  were  identified  in  the  three  composite  samples  collected  at  site  1 1 . 

Only  one  composite  sample  was  collected  at  site  2.  It  was  collected  on  28  March.  The 
site  2  sample  contained  fuel.  Contaminant  concentrations  were;  chemical  oxygen  demand- 
1,480  mg/L,  oil  and  grease  1152  mg/L,  total  petroleum  hydrocarbon  1,088  mg/L.  Some 
detergents  were  also  present  in  the  sample.  Trichloroethene  and  2(2-Butoxyetoxy)ethanol, 
the  primary  component  of  AFFF  was  also  identified.  No  explanation  is  offered  by  the 
authors  as  to  the  cause  of  contamination  found  at  site  2,  however  since  no  similar 
contamination  was  identified  in  the  site  1 1  composite  samples  this  may  be  an  isolated  event. 
Contractor  related  activities  or  a  minor  fuel  spill  treated  with  AFFF,  might  also  be 
responsible  for  the  irregularity. 


Industrial  wastewater  from  site  2  and  site  1 1  converges  with  the  main  industrial  sewage 
collection  line  just  prior  to  sample  site  7,  the  AFFF  diversion  and  industrial  wastewater 
confluence  manhole.  Twenty-four  hour  composite  samples  of  Site  7  were  collected  for 
eight  consecutive  days.  Chemistry  data  obtained  from  these  samples  present  the  most 
accurate  picture  of  normal  daily  industrial  wastewater  characteristics.  A  simplified  data 
summary  table  of  the  chemistry  results  is  presented  below  for  site  7. 
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Analysis  of  the  analytical  data  obtained  from  site  7  indicates  that  industrial  wastewater  at 
Whiteman  AFB  is  uniform  in  nature  and  of  relatively  weak  strength  when  compared  to 
industrial  wastewater  generated  from  major  commercial  airport  facilities.  The  chemical 
oxygen  demand  and  oil  and  grease  concentrations  found  in  samples  at  site  7  were  less  than 
the  strength  normally  found  in  domestic  sewage.  Similar  results  were  found  for  detergents 
and  complex  organic  contaminants.  No  unusual  or  unexpected  heavy  metals  contamination 
was  identified  in  any  of  the  site  7  samples.  The  data  indicate  that  normal  industrial 
wastewater  generated  at  Whiteman  AFB  does  not  present  a  problem  for  treatment  at  the 
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FOTW.  The  data  also  indicate  that  under  normal  conditions  there  is  no  need  to  operate  the 
IWTP  for  treatment  of  industrial  wastewater. 


Zone  5  and  Fire  Protection  Systems 

Zone  5  is  the  industrial  wastewater  AFFF  surge  basin,  which  is  also  sample  site  22.  In 
the  event  of  a  fire  alarm  the  IWTP/sanitary  sewer  lift  station  is  designed  to  automatically 
shut  down.  If  a  fire  alarm  occurs,  the  system  is  designed  for  industrial  wastewater  and  fire 
protection  water  to  gravity  flow  to  the  manhole  at  sample  site  7,  until  approximately  3  feet 
of  head  is  overcome  due  to  shut  down  of  the  IWTP/sanitary  sewer  lift  station.  At  that 
point,  the  combined  wastewater  will  gravity  flow  through  a  pipe  to  the  250,000  gallon 
AFFF  surge  tank.  Wastewater  contained  within  the  AFFF  tank  must  be  pumped  to  the 
IWTP  effluent  lift  station  where  it  is  diverted  to  the  150,000  gallon  equalization  basin  for 
treatment  at  the  IWTP  or  pumped  to  a  wet  well  and  lift  station  that  primes  a  sanitary  sewer 
force  (pressurized)  trunk  line.  The  result  of  this  configuration  is  a  combined  AFFF  surge 
tank/IWTP  equalization  basin  industrial  wastewater/fire  water  total  system  surge  capacity  of 
approximately  400,000  gallons.  400,000  gallons  is  sufficient  retention  capacity  for 
combined  firewater/industrial  wastewater  flow  for  a  single  worst-case  fire  event.  Such  an 
event  would  generate  approximately  333,000  gallons  AFFF  fire  protection  water,  fire  truck 
AFFF  (estimated  <  35,000  gallons),  an  unknown  quantity  of  clean  up  water,  and  normal 
daily  industrial  wastewater  flow  (estimated  <  10,000  gpd).  It  seems  reasonable  that 
sufficient  industrial  wastewater  surge  capacity  exists  for  a  one-time  event. 

Other  situations  are  known  to  occur  at  Whiteman  AFB  that  might  also  impact  the 
normal  available  firewater/industrial  wastewater  flow  surge  capacity.  Seven  systematic 
events  occur  that  could  exceed  or  bypass  the  industrial  wastewater  system  surge  capacity. 
These  events  are: 

•  Bi-annual  testing  of  the  individual  fire  protection  systems  to  ensure 
compliance  with  National  Fire  Protection  Standard  25  (NFPA  25). 

•  Acceptance  testing  (fire  protection  system  demonstration  test  is  required 
by  contract)  of  a  B-2  maintenance  dock  or  hangar. 

•  Multiple  fire  events 

•  Diversion  of  industrial  -wastewater  to  the  AFFF  surge  tank  or 
equalization  basin  for  treatment  at  the  IWTP  or  waste  load  leveling  and 
control  at  the  FOTW. 

•  Submergence  of  the  AFFF  surge  tank  manway  entrances  by  storm 
water. 
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•  A  fire  alarm  system  failure  to  automatically  or  manually  divert  fire 
protection  wastewater  to  the  AFFF  surge  system. 

•  Any  combination  of  the  above  events 

A  short  description  and  discussion  of  historical  issues  and  information  concerning  the  events 
that  could  damage  or  result  in  exceeding  the  industrial  wastewater  system  surge  capacity  is 
provided  below: 

•  NFPA  25  fire  protection  testing:  NFPA  25  compliance  testing  is 
conducted  every  two  years  on  all  fire  protection  systems  at  Whiteman 
AFB.  The  plumbing  shop  of  the  CES  is  responsible  for  the  testing  and 
normally  coordinates  this  effort  with  the  fire  protection  squadron.  A 
single  NFPA  25  test  does  not  normally  discharge  more  than  5  percent  of 
the  available  firewater  from  any  fire  protection  system.  However, 
cumulative  tests  conducted  on  consecutive  days  could  temporarily 
reduce  the  available  AFFF/industrial  wastewater  surge  capacity 
significantly. 

•  Acceptance  testing  (fire  protection  system  demonstration  test  is  required 
by  contract)  of  a  B-2  maintenance  dock  or  hangar:  B-2  maintenance 
hangars  constructed  during  the  early  phases  of  the  B-2  program 
experienced  difficulties  in  meeting  the  requirements  of  fire  protection 
acceptance  tests.  Each  test  could  result  in  the  generation  of  100,000  to 
150,000  gallons  of  AFFF  fire  protection  wastewater.  In  the  past,  these 
tests  were  often  performed  five  or  six  times  at  each  new  hangar.  Usually 
the  tests  were  performed  within  one  to  two  weeks  of  each  preceding  test 
before  the  contract  requirements  were  met.  Acceptance  testing  has 
improved  and  become  more  efficient,  however  wastewater  generated 
form  these  activities  has  resulted  in  NPDES  compliance  and  operation 
problems  with  both  the  IWTP  and  the  FOTW.  Only  two  B-2  hangars  are 
currently  incomplete  and  still  require  acceptance  testing. 

•  Multiple  fire  events :  Determination  of  the  probability  of  multiple  fire 
events  occurring  simultaneously  or  sequentially  is  not  within  the  scope  of 
this  report,  however,  the  possibility  exists  for  such  an  event.  This  report 
used  computations  of  waste  loads  and  system  capacities  that  were 
calculated  using  single  event/worst  case  assumptions.  Multiple  or 
sequential  fire  events  could  create  hydraulic  demands  for  AFFF/industrial 
wastewater  surge  capacity  than  those  estimated. 

•  Diversion  of  industrial  wastewater  to  the  AFFF  surge  system  or 
equalization  basin:  Industrial  wastewater  has  been  diverted  to  the  AFFF 
surge  system  many  times  in  the  past.  Diversion  of  industrial  wastewater 
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to  this  system  reduces  the  system  surge  capacity  temporarily  by  a  like 
volume.  Industrial  wastewater  diversion  will  occur  again  (most  likely 
during  summer  periods)  in  order  to  control  wastewater  loads  upon  the 
FOTW. 

•  Submergence  of  the  AFFF  surge  tank:  Entrance  to  the  AFFF  surge 
tank  is  not  water  proof.  Major  storm  events  frequently  generate 
sufficient  volumes  of  storm  water  to  submerge  the  AFFF  surge  tank  area 
(See  Figure  15).  Surge  capacity  is  reduced  during  these  periods  and  the 
FOTW  is  more  vulnerable  to  damage  from  a  fire  protection  event  in  these 
periods. 


Figure  15:  This  photograph  is  of  sample  site  7  (note  reflector  cone).  The  vents  in  the 
background  background  are  associated  with  oil/water  separator.  The  control 
panel  of  the  lift  station  and  an  AFFF  surge  tank  manway  are  also  visible  in  the 
photo.  Note  that  storm  drainage  slope  to  this  general  area. 

•  Fire  alarm  system  failure  to  divert  fire  protection  wastewater:  The  fire 
alarm  system  was  designed  to  actuate  shut  down  of  the  primary  industrial 
wastewater  lift  station  near  the  AFFF  surge  tank  in  order  to  divert  fire 
protection  wastewater  to  the  AFFF  surge  tank.  The  telemetry  of  the 
system  is  damaged  and  requires  repair  to  function  properly.  Currently, 
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industrial  and  fire  protection  wastewater  must  be  diverted  to  the  AFFF 
surge  tank  manually  in  the  event  of  a  fire  protection  event. 

•  Any  combination  of  the  above  events:  Combination  of  any  of  these 
events  will  act  both  cumulatively  to  reduce  AFFF  fire 
protection/industrial  wastewater  surge  capacity. 

A  single  grab  sample  of  wastewater  was  collected  from  the  AFFF  surge  tank  or  site  22 
on  28  March.  Chemical  oxygen  demand,  oil  and  grease,  total  petroleum  hydrocarbon 
concentrations  were  elevated  above  normal  Whiteman  AFB  generated  industrial 
wastewater.  2-2(butoxyetoxy)ethanol  or  BOE,  the  primary  component  of  AFFF,  was  also 
found  in  the  sample.  The  BOE  concentration  was  26.2  mg/L  or  about  .0026  of  one  percent. 
A  standard  AFFF  solution  would  contain  about  .6  of  one  percent  BOE  or  roughly  230  times 
more  BOE  than  concentrated  in  sample  20490.  If  agitated  the  site  22  industrial  wastewater 
would  result  in  minimal  foaming  problems.  No  significant  threat  would  be  presented  to 
operation  of  the  FOTW  or  to  NPDES  compliance  by  discharge  of  the  28  March  AFFF 
wastewater  to  the  domestic  sewer  for  treatment  at  the  FOTW, 


Confluence  4  and  the  Jet  Fuel  Distribution  System 

Confluence  4  is  the  IWTP  equalization  basin  or  sample  site  23.  Industrial  wastewater 
contained  in  the  equalization  basin  normally  flows  through  sample  site  7,  then  through  a 
buried  100  gpm  type  B  oil/water  separator  (OWS  #5413),  and  finally  the  industrial 
wastewater  is  pumped  from  a  250  gpm  lift  station.  When  the  diversion  valve  to  the  sanitary 
sewer  is  closed,  industrial  wastewater  is  discharged  to  the  IWTP  equalization  basin  or  site 
23. 


A  secondary  industrial  wastewater  flow  route  to  the  IWTP  equalization  tank  exists. 

This  flow  route  is  through  the  AFFF  diversion  pipe  at  sample  site  7,  through  the  AFFF 
surge  tank,  through  the  AFFF  lift  pump  to  the  IWTP  effluent  wet  well,  and  then  through  the 
effluent  lift  pumps  and  a  manual  flow  diversion  valve  to  the  equalization  basin. 

Samples  collected  from  the  IWTP  equalization  basin  exhibit  the  characteristics  of  normal 
Whiteman  AFB  industrial  wastewater  except  for  a  66  mg/L  concentration  of  oil  and  grease. 
The  elevated  oil  and  grease  value  was  not  unexpected,  since  the  main  industrial  wastewater 
lift  pump  immediately  following  OWS  #5413  has  a  constant  rate  capacity  of  250  gpm  that 
exceeds  the  design  flow  of  the  oil/water  separator  by  a  factor  of  2.5.  The  basic  design  of 
the  equalization  basin  will  also  tend  to  concentrate  floating  oil  and  grease.  The  materials  of 
construction  (e.g.,  concrete),  size  of  the  equalization  tank,  its  nature  to  accumulate  oil  and 
grease  that  precludes  free  oxygen  exchange,  and  the  potential  accumulation  of  wastewater 
that  may  contain  significant  oxygen  demanding  contaminants  creates  a  potentially  hazardous 
situation  for  IWTP  workers.  Oxygen  devoid  atmospheres  that  are  both  corrosive  and 
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potentially  explosive  may  occur  within  this  tank.  Toxic  gases  (e.g.,  H2S)  may  also  be 
contained  with  in  the  tank. 

The  design  purpose  of  OWS  #  5413  was  to  provide  the  primary  oil  and  grease  removal 
capability  for  the  industrial  wastewater  system  before  discharge  to  either  the  sanitary  sewer 
system  or  IWTP.  At  least  three  problems  prevent  the  unit  from  achieving  that  purpose. 

They  are: 

•  OWS  hydraulic  flow  limits  of  100  gpm  and  hydraulic  demand  of  >250 
gpm  at  the  lift  station 

•  underground  construction  and  burial  depth  >30  feet 

•  lack  of  a  defoamer  system 

No  adequate  fuel  or  oil  spill  removal  capability  presently  exists  to  manage  spills  or  fuel 
leaks.  An  example  of  this  difficulty  is  no  practical  capability  to  remove  fuel  entering  the 
industrial  wastewater  system  from  the  observed  fuel  hydrant  leak  near  sample  site  10.  The 
only  operational  fuel/oil  removal  management  capability  that  exists  within  the  entire 
wastewater  treatment  system  is  the  primary  clarifier  at  the  FOTW.  Prevention  of  fuel  spills 
and  detection  of  fuel  leaks  are  critical  to  maintaining  compliance  with  the  Whiteman  AFB  oil 
and  grease  pretreatment  requirements. 
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SECTION  5 


CONCLUSIONS  and  RECOMMENDATIONS 


5.1  Conclusions 

The  Whiteman  AFB  industrial  wastewater  system  is  a  complex  network  that  addresses 
dynamic  problems.  The  general  character  of  the  industrial  wastewater  generated  and  sampled  at 
Whiteman  AFB  during  the  survey  is;  small  to  very  moderate  flow  rates  (estimated  10-30  gpm), 
low  strength  or  very  small  organic  waste  loads,  and  normally  uniform  in  nature.  The  conclusions 
and  recommendations  associated  with  this  network  are  best  presented  as  groups  of  related  and 
interdependent  problems.  For  purposes  of  this  report  the  industrial  wastewater  system  problems 
are  addressed  as  related  to  either: 

•  General  characteristics  of  the  industrial  wastewater  system, 

•  Fire  fighting  systems, 

•  Fuel  storage/distribution  system, 

•  B2  mission  support, 

•  Tenant  wing  support,  or 

•  Industrial  wastewater  treatment  plant  and  management  system 

With  respect  to  each  of  the  above  areas,  conclusions  have  been  identified.  The  conclusions  are 
as  follows: 

General  Characteristics  of  the  Industrial  Wastewater  System 

•  Industrial  wastewater  flow  at  Whiteman  AFB  is  extremely  low  (<  10  gpm)  during 
normal  operations. 

•  Samples  collected  during  the  survey  indicate  no  routine  industrial  wastewater 
contamination  occurs  from  the  use  of  chlorinated  or  complex  organic  chemicals. 

•  Generally  the  strength  of  the  industrial  wastewater  generated  at  Whiteman  AFB  is  less 
than  that  of  domestic  sewage. 

•  The  industrial  wastewater  survey  was  conducted  during  a  dry  period  and  provides  a 
very  accurate  assessment  of  the  real  industrial  wastewater  issues. 

•  Survey  samples  are  believed  to  be  the  most  representative  possible  and  reflect  the  full 
strength  industrial  wastewater  normally  generated  at  Whiteman  AFB. 

•  Also,  no  indication  of  the  presence  or  absence  of  infiltration  within  the  industrial 
wastewater  collection  system  can  be  inferred  from  the  survey  results. 
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Fire  Fighting  Systems 


•  The  most  likely  cause  of  past  and  future  hydraulic  surges  of  industrial  wastewater  are 
either  a  fire  alarm  (false  or  real)  or  a  test  of  the  fire  fighting  systems  themselves. 

•  Large  volumes  (>330,000  gallons)  of  industrial  wastewater  generated  by  one  of  the 
five  separate  fire  fighting  systems  represent  the  single  most  serious  threat  to  the 
successful  operation  of  the  industrial  and  sanitary  wastewater  treatment  systems,  as 
well  as  a  likely  cause  of  non-compliance  with  the  NPDES  Permit  requirements. 

•  Many  of  the  past  operational  problems  experienced  at  the  Whiteman  AFB  IWTP  are 
related  to  fire  alarms  and  tests  of  the  fire  fighting  systems. 

•  An  industrial  wastewater  system  surge  capacity  of  approximately  400,000  gallons  is 
required  to  manage  the  worst  case  hydraulic/organic  loading  industrial  wastewater 
system  problem  for  a  single  fire  alarm  or  fire  test  event. 

Fuel  Storage/Pistribution  Systems 

•  Spills  or  leaks  of  jet  fuel  to  the  industrial  wastewater  collection  system  represent  a 
threat  to  proper  operation  of  the  industrial  and  sanitary  wastewater  treatment  systems. 

•  Numerous  small  spills  and  leaks  of  jet  fuel  to  the  industrial  wastewater  collection 
system  have  caused  some  past  operational  problems  at  the  IWTP. 

•  A  common  cause  of  oil  and  grease  discharges  to  the  industrial  wastewater  collection 
system  is  due  to  excessive  use  of  soaps  or  surfactants  when  washing  and  maintaining 
aircraft. 

•  In  general,  operation  and  maintenance  of  spill  control  and  containment  facilities  is 
effective. 

•  A  fuel  leak  was  identified  during  the  IWSCS  at  an  underground  fuel  hydrant  near  the 
blast  shield  and  north  jet  drain  manhole  (site  10).  A  leak  was  suspected  in  the  area  as  a 
result  of  field  observations  made  by  the  AL/OEB  field  team.  Modification  of  the 
standard  fuel  distribution  line  test  by  the  CEV/fuels  group  confirmed  the  suspected 
source  of  the  fuel. 


B2  Mission  Support  and  B2  Operations 

•  With  the  exception  of  activities  that  occurred  at  corrosion  control,  the  site  8 
maintenance  docks,  the  site  2  maintenance  docks  and  the  blast  shield/north  jet  drain 
area,  the  B2  mission  support  activities  and  B2  operations  had  a  minimal  impact  upon 
the  character,  volume  and  nature  of  the  industrial  wastewater  generated  during  the 
industrial  wastewater  characterization  survey. 

•  Sample  data  indicated  that  sample  site  2  (buildings  5056-5057)  maintenance  nose  docks 
released  fuel  and  organic  wastes  and  solvents  to  the  industrial  sewer  on  28  March  1997. 
Analysis  of  the  data  indicates  the  event  was  likely  due  to  improper  or  unauthorized 
disposal  of  fuel  and  hazardous  materials  to  the  sewer. 
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•  Review  of  the  sample  site  6  data  collected  from  the  (building  27)  Corrosion  Control 
area  identified  a  routine  problem  involving  the  release  of  oil  and  grease. 

•  Information  derived  at  the  sample  site  8  (buildings  5050-5053)  B2  maintenance  docks 
identified  recurring  releases  of  oil  and  grease.  Sample  data  indicate  the  cause  of  the  oil 
and  grease  release  is  likely  related  to  the  use  of  excessive  or  inappropriate  soaps  during 
routine  maintenance  activities  (suspect  floor  washing). 

Tenant  Wine  Support  and  Operations 

The  most  serious  routinely  recurring  activities  that  adversely  impact  the  character  of 
industrial  wastewater  generated  at  Whiteman  AFB  results  from  tenant  facilities  and  the  refueling 
maintenance  at  building  1125. 

•  Samples  collected  and  analyzed  during  the  industrial  wastewater  characterization 
survey  indicate  that  Tenant  Wing  operations  and  support  have  the  most  significant 
adverse  impact  on  the  nature  and  quality  of  routine  industrial  wastewater. 

•  Industrial  wastewater  collected  at  sample  site  12  and  flowing  from  (buildings  1125  and 
1 1 19)  the  A10  Composite  Wing  and  Refueling  Maintenance  Squadron  generate 
excessively  strong  industrial  wastewater  from  routine  operations.  IWSCS  observations 
and  chemistry  data  indicate  that  pollution  prevention  activities  should  be  considered  for 
implementation  at  these  buildings.  Routine  operational  procedures  that  occur  in  these 
buildings  should  be  reviewed  and  improved  with  respect  to  industrial  wastewater 
management. 

•  Analytical  data  collected  at  Sample  Site  15,  (building  91)  the  T-38  maintenance  and 
wash  rack  area,  have  problems  similar  to  those  noted  at  Sample  Site  12.  Chemistry 
data  indicate  the  industrial  wastewater  management  problems  generated  form  this  area 
are  severe. 


Industrial  Wastewater  Treatment  Plant  and  Management  System 

•  Normal  industrial  wastewater  strength  and  flow  is  insufficient  to  justify  continued 
operation  of  the  Industrial  Wastewater  Treatment  Plant. 

•  Analysis  of  the  information  obtained  from  this  survey  and  information  obtained  as  part 
of  the  Whiteman  AFB  Industrial  Wastewater  Treatment  Plant  Characterization  and 
Analysis,  May  1997,  indicate  that  modifications  to  both  the  IWTP  system  and  IWTP 
units  need  to  be  made. 

•  The  IWTP  equalization  basin  functions  as  an  effective  industrial  wastewater  surge 
protection  unit,  but  is  ineffective  as  a  unit  for  normalization  of  industrial  wastewater 
characteristics. 
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Recoin  mendations 


A  number  of  Whiteman  AFB  wastewater  management  issues  and  questions  can  be  resolved 
by  using  the  information  presented  in  this  report.  Recommendations  designed  to  address  general 
and  specific  issues  frequently  raised  by  Whiteman  AFB  and  Air  Combat  Command 
environmental  management  personnel  are  framed  as  responses  to  the  following  questions. 

•  Should  the  TWTP  he  used  to  treat  industrial  wastewater  and  if  so  when? 

•  What  IWTP  modifications  are  needed  to  assure  safe  and  efficient  operation  of  the 
TWTP? 

•  What  industrial  wastes  can  and  cannot  be  treated  by  the  Whiteman  AFB  IWTP? 

•  What  improvements  to  the  fire  protection  and  industrial  wastewater  system  are  needed 
to  effectively  manage  releases  of  fire  protection  wastewater? 

•  Is  there  sufficient  oil  and  grease  removal  capacity  within  the  industrial  wastewater 
collection  system? 

•  What  pollution/prevention  initiatives  would  benefit  the  Whiteman  AFB  industrial 
wastewater  management  program? 

•  Which  industrial  shops  have  the  greatest  impact  on  industrial  wastewater  at  Whiteman 
AFB? 

•  What  can  be  done  to  improve  and  assist  the  control  and  manage  foam  within  the 
industrial  wastewater  system  at  Whiteman? 

•  Are  modifications  to  the  Whiteman  AFB  NPDES permit  needed? 

•  What  other  problems  need  to  be  addressed  within  the  Whiteman  AFB  industrial 
wastewater  management  system? 

Recommendations  in  response  to  these  issues  are  presented  below: 

•  Should,  die  IWTP  be  used  to  treat  industrial  wastewater  and  if  so  what  ? 

The  IWTP  is  not  needed  to  treat  the  industrial  wastewater  presently  generated  at 
Whiteman  AFB.  It  is  the  recommendation  of  this  report  that  the  IWTP  be  modified  to 
address  several  key  operation  and  safety  issues.  The  IWTP  should  be  maintained  on 
stand  by  and  in  operable  condition  to  supplement  industrial  waste  treatment  capacity  for 
treatment  of  complex  and  chlorinated  organic  contaminants  and  heavy  metals  wastes 
that  could  be  generated  as  a  result  of  future  B-2  maintenance  and  flight  operations 
support. 

•  What  TWTP  modifications  are  needed,  to.  assure  safe  Mid  efficient  operation  of  die 
IWTP? 

The  principal  IWTP  safety  issues  involve  hydrogen  sulfide  emissions,  noxious  odors  and 
chemical  storage  and  handling.  Portable  hydrogen  sulfide  monitors  (e.g.,  Draeger  Tubes) 
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and  training  in  their  use  should  be  provided  to  the  plant  operators  and  maintenance 
personnel. 

The  IWTP  ventilation  system  should  be  analyzed  and  improved  to  remove  noxious  odors 
and  hydrogen  sulfide  gas  from  the  building. 

The  use  of  sulfuric  acid  for  pH  adjustment  should  be  discontinued.  Hydrochloric  acid 
should  be  restored  as  the  acid  used  for  pH  adjustment. 

The  bulk  chemical  storage  facilities  should  be  modified  to  prevent  contact  of  reactive 
chemicals  (acid  spill  containment  separated  from  alkaline  spill  containment)  in  the  event 
of  a  chemical  spill  or  chemical  storage  tank  failure.  The  IWTP  spill  prevention  and 
countermeasures  plan  should  also  be  updated  to  reflect  these  modifications  and 
operations  changes. 

Incorporation  of  the  dissolved  air  flotation  unit  within  the  IWTP  treatment  scheme  adds  a 
difficult  set  of  operational  problems  when  managing  AFFF  wastes.  The  normal  IWTP 
treatment  scheme  should  incorporate  only  the  use  of  the  settling,  sand  and  carbon 
filtration  treatment  components  of  industrial  wastewater  treatment  system. 

The  IWTP  is  principally  designed  to  remove  heavy  metal  and  complex  organic 
contaminants  from  industrial  wastewater.  No  monitoring  devices  or  system  to  detect 
high  strength  organic  and  heavy  metal  wastes  exists  within  the  industrial  wastewater 
collection  system.  Installation  of  automatic  recorders  and  specific  ion  detectors, 
conductivity  meters,  etc.,  at  the  industrial  wastewater  confluence  points  would  improve 
information  for  management  of  the  industrial  wastewater. 

•  What  industrial  wastes  can  anti  cannot  be  treated  by  the  Whiteman  AFB  IWTP? 

Normal  or  routine  industrial  wastewater  generated  at  Whiteman  AFB  does  not  require 
treatment  at  the  IWTP.  Whiteman  AFB  industrial  wastewater  that  does  not  contain 
alcohol  (AFFF  contains  approximately  20%  OH),  >  50  mg/L  oil  and  grease,  or  AFFF  can 
be  effectively  treated  for  removal  of  heavy  metals  and  complex  organic  contaminants  at 
the  IWTP,  provided  the  noted  safety  concerns  are  addressed. 

•  What  improvements  to  the  fire  protection  and  industrial  wastewater  system  are  needed 
to  effectively  manage  releases  gf_ fire  protection  wastewater? 

Numerous  industrial  wastewater  system  improvements  are  needed  to  improve  effective 
management  of  fire  protection  wastewater.  Principal  recommendations  to  address  this 
need  are  as  follows: 

1)  Develop  a  fire  protection  system  testing  communications  plan.  The  plan  should 
establish  a  set  of  procedures  to  ensure  good  communication,  cooperation  and 
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coordination  between  the  fire  department,  FOTW  operators,  fire  test  plumbers,  B-2 
maintenance  hangar  construction  contractors,  and  the  B-2  hangar  acquisition  officials. 

2)  Institute  repairs  to  the  B-2  fire  alarm  system  that  will  enable  all  fire  sensors  to 
communicate  to  the  fire  alarm  control  room  and  shut  the  industrial  wastewater  lift 
station  off  automatically  to  divert  fire  protection  wastewater  to  the  AFFF  surge  basin. 

3)  Improve  drainage  in  the  vicinity  of  the  AFFF  surge  tank.  Divert  floodwater  away 
from  all  points  that  allow  entry  into  the  industrial  wastewater  surge  protection  system. 

4)  Brief  top  management  of  the  509th  Bomb  Wing  on  the  potential  operation  and 
NPDES  compliance  consequences  of  sequential  fire  protection  system  testing  and 
multiple  fire  events.  Communication  of  the  information  will  enable  cost-effective 
decisions  related  to  the  need  for  additional  AFFF  surge  protection  capacity  and  the 
likelihood  of  a  multiple  fire  event. 

5)  In  the  event  that  the  risk  determination  of  a  multiple  fire  event  requires  additional 
AFFF  surge  protection  capacity,  it  is  recommended  that  the  surge  tank  facilities  be 
constructed  above  ground. 

6)  Full  strength  fire  protection  wastewater  diverted  to  the  AFFF  surge  tank  or  IWTP 
equalization  basin  should  be  introduced  to  the  industrial  wastewater  collection  system 
for  treatment  at  the  FOTW  at  a  rate  of  no  more  than  5  gpm. 

•  ll  there  sufficient  oil  and  grease  removal  capacity  within  the  industrial  wastewater 
collection  system? 

No  effective  oil  and  grease  removal  capability  exists  internal  to  the  Whiteman  AFB 
industrial  wastewater  collection  system.  An  oil/water  removal  system  or  separator  is 
needed  to  provide  fuel  leak  and  spill  protection  for  both  the  FOTW  and  IWTP.  An 
above  ground  parallel  or  inverted  plate  oil/water  separator  with  a  capacity  of 
approximately  300  gpm  is  recommended  for  construction.  Joint  installation  of  a 
defoaming  unit  prior  to  wastewater  entry  to  the  OWS  would  enhance  the  operational 
capability  of  the  unit.  Since  the  existing  oil/water  separator  at  building  5413  it  can  not  be 
effectively  serviced  due  to  its  depth,  it  should  be  circumvented  and  abandoned. 

•  What  cart  be  done  to  improve  and  assist  the  control^  and  manage  foam  within  the 
industrial  wastewater  system  at  Whiteman  ? 

In  addition  to  installation  of  a  defoaming  unit  at  the  recommended  oil/water  separator, 
awareness  training  concerning  the  adverse  impact  of  AFFF  on  operation  of  the  industrial 
wastewater  management  system  is  likely  to  be  very  beneficial.  Instructions  for  industrial 
wastewater  foam  control  could  be  provided  with  the  awareness  training 
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Which  industrial  shags  have,  the  greatest  impact  on  industrial  wastewater  at 
Whiteman  AFB? 


Activities  related  to  testing  fire  protection  systems  and  the  air  craft  maintenance  and 
flight  operations  support  shops  associated  with  tenants  occupying  buildings  1125,  1119, 
and  91  have  the  most  routine  and  significant  adverse  impact  on  the  Whiteman  AFB 
industrial  wastewater  management  facilities. 

The  most  significant  B-2  industrial  shop  impact  on  the  nature  of  industrial  wastewater 
observed  by  the  IWSCS  team  occurred  at  site  2,  building  5056-5057  on  28  March  1997. 
This  event  is  discussed  as  part  of  Zone  4,  presented  within  Section  4. 

•  What  vollution/prevention  initiatives  would  benefit  the  Whiteman  AFB  industrial 
wastewater  management  program? 

The  pollution  prevention  initiatives  that  will  have  the  greatest  benefit  for  the  Whiteman 
AFB  industrial  wastewater  management  program  are  outlined  in  Appendix  6.  Pollution 
prevention  opportunities  identified  for  industrial  shops  located  at  buildings  1125,  1119, 
and  91  will  have  the  most  immediate  positive  benefit  on  industrial  wastewater. 

•  Are  modifications  to  the  Whiteman  AFB  NPDES  permit  needed ? 

Non-utilization  of  the  existing  IWTP  could  be  considered  a  violation  of  the  operating 
conditions  of  NPDES  permit  MO-0029378.  Use  of  the  IWTP  as  currently  configured  is 
not  recommended.  The  appropriate  State  of  Missouri  regulatory  agency  administering 
the  NPDES  permit  should  be  advised  of  the  current  IWTP  status  and  consulted  for 
direction  with  respect  to  any  needed  permit  modifications. 

•  What  other  problems  need  to  be  addressed  within  the  Whiteman  AFB  industrial 
wastewater  management  system? 

ID  Small  flow  measuring  devices,  such  as  a  30°  V-notch  weir,  should  be  installed 
at  the  confluence  points  throughout  the  industrial  wastewater  system. 

2D  If  an  above  ground  oil/water  separator  is  constructed  upstream  of  the  sanitary 
sewer  it  should  also  incorporate  a  flow  measuring  device. 

30  Installation  of  inset  sensors  at  key  confluence  points  for  measurement  of 
specific  conductance,  pH,  chlorides,  selected  metal  ions  would  improve 
internal  monitoring  and  management  of  industrial  wastewater  contaminants  at 
their  source. 

The  historic  problems  of  industrial  wastewater  management  at  Whiteman  AFB  are  readily 
solvable.  Some  additional  equipment  and  technical  changes  are  required  to  achieve  satisfactory 
management  and  treatment  of  industrial  wastewater  at  Whiteman  AFB.  Proven  practical 
technologies  and  systems  exist  to  address  most  of  the  pressing  technical  issues  confronting  the 
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industrial  wastewater  system.  Many  of  the  problems  observed  by  the  field  team  during  the 
survey  are  related  to  “human  factors”.  Management  initiatives  can  provide  considerable  benefits 
requiring  minimal  expenditures  towards  solving  some  of  the  problems.  Two  general 
management  areas  that  can  improve  industrial  wastewater  handling  at  Whiteman  APB  are  1) 
better  communication  of  issues  and  specific  actions  that  cause  industrial  wastewater  problems  at 
the  base  and  2)  improving  cooperation  between  flight  operations  and  flight  support  units  (e.g., 
communicate  and  coordinate  fire  alarm  acceptance  testing  six  to  eight  weeks  in  advance). 
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SECTION  6 


LIST  OF  REVIEWED  INFORMATION  and  REFERENCES 

AL/OEBW,  Whiteman  AFB,  Missouri  Industrial  Wastewater  Treatment  Plant 
Characterization  and  Analysis,  Armstrong  Laboratory,  May  1997. 

Sverdrup  Corporation,  “B-2  Support  Facility,  Package  56-A  Industrial  Wastewater 
Treatment  Plant  Facility  Design”,  US  Army  Corps  of  Engineers,  September  1992. 

Sverdrup  Corporation,  Oil/Water  Separator  management  Plan-Whiteman  AFB,  US  Army 
Corps  of  Engineers,  October  1995 

Sverdrup  Corporation,  Whiteman  AFB  Sanitary  Sewer  Pretreatment  Study-Phase  I  and 
II,  US  Army  Corps  of  Engineers,  May  1995. 

State  of  Missouri,  Department  of  Natural  Resources,  Whiteman  AFB  NPDES 
Permit#  Mo.  0029378. 

ACS  Environmental,  Operations  and  Maintenance  Manual  ACS  220/60/SB  Clarifier, 
Baumgartner  General  Contractors,  March  1993. 

Westech  Engineering,  Inc.,  Instruction  Manual  for  43I6C  Thickener;  June  1993. 

Vulcan  Industries,  Inc.,  Installation,  Operation  and  Maintenance  Manual-Sand  Filters, 
Baumgartner  General  Contractors,  February  1994. 

Vulcan  Industries,  Inc.,  Installation,  Operation  and  Maintenance  Manual-Activated 
Carbon  Filters,  Baumgartner  General  Contractors,  February  1994. 

Lee  Mathews  Equipment,  Inc.,  Operations  and  Maintenance  Manuals  for  Guide- 
Mounted  Sewage  Lift  Station  Pumps;  Baumgartner  General  Contractors,  February  1994. 

Whiteman  AFB,  Missouri,  FOTW  Self  Reporting  Records  for  1995  and  1996. 

Whiteman  AFB,  Missouri,  Industrial  Wastewater  Treatment  Plant  Influent/Effluent 
Laboratory  Analytical  Results  for  1995  and  1996. 

Whiteman  AFB,  Missouri,  TWTP  Operators  Log,  Darrel  Tackett,  1995-96 
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FC-203CF  Light  Water  ™  Aqueous  Film  Forming  Foam  Material  Safety  Data  Sheets, 
3M  Corporation,  22  August  1996. 

FC-203CF Light  Water  ™  Aqueous  Film  Forming  Foam  Product  Environmental  Data 
Sheet,  3M  Corporation,  1 1  March  1994. 

Air  Force  Center  for  Environmental  Excellence,  Guidance  for  Reporting  and  Properly 
Disposing  of  Aqueous  Film  Forming  Foam  Spills,  PRO- ACT,  March/April  1994. 

PRO-ACT  Information  Packet  Aqueous  Film  Forming  Foam,  PRO-ACT,  1995. 
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APPENDIX  A 

17  March  1997  Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Characterization  Survey 
In  Briefing  Outline 
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Whiteman  AFB,  Missouri 

Industrial  Wastewater  System  Characterization  Survey 

In  Briefing  Outline 
17  March  1997 


1.0  Participants/Introduction: 

2.0  Project  purpose:  Review  Whiteman  AFB  industrial  wastewater  system, 

identify  problems  and  alternatives,  and  develop  a  plan  to  address  issues  of 
significance. 

3.0  Initial  Findings: 

3.1  Industrial  wastewater  not  as  predicted 

3.2  IWTP  over  designed 

3.3  IWTP  design  impracticalities  identified 

3.4  NPDES  permit  compliance  is  tentative  until  industrial  wastewater  system  and 
treatment  system  better  understood 

3.5  AFFF/industrial  wastewater  impact  assessment  needed  to  complete  analysis 

4.0  Current  Investigation  Purpose: 

4.1  Sample/Analyze/Characterize  industrial  wastewater 

4.2  Understand  AFFF  impact  on  industrial  wastewater  system 

4.3  Develop  a  basis  to  make  predictive  changes  of  wastewater  character 

4.4  Develop  final  recommendations  for  modifications/additions  to  Whiteman  AFB 
conceptual  industrial  wastewater  treatment  management  system. 

5.0  AL/OEB  Expectations 

5.1  Organized  to  support  wartime  mission  with  peacetime  contract  support 

5.2  Program  designed  to  collect  samples/develop  information  to  characterize  industrial 
wastewater  with  current  operations  and  anticipated  future  changes. 

5.3  AL/OEBW  team  organized  into  three  groups 

•  two  sample  teams 

•  one  investigation  team 

5.4  Effort  is  focused  on  being  responsive  and  providing  correct  answer 


56 


APPENDIX  B 

4  April  1997  Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Characterization  Survey 
Out  Briefing  Outline 
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Whiteman  AFB,  Missouri 

Industrial  Wastewater  System  Characterization  Survey 

Out  Briefing  Outline 
4  April  1997 


1.0  Participants/Introduction 

2.0  Project  purpose:  Review  Whiteman  AFB  industrial  wastewater  system, 

identify  problems  and  alternatives,  and  develop  a  plan  to  address  issues  of 
significance. 

3.0  Expectations:  Review  process  is  continuing,  sample  collection  efforts  were 
successful,  pollution  prevention  opportunity  assessments  of  industrial  shops 
are  near  completion  and  the  survey  has  established  a  direction  to  the  process 
that  will  enable  successful  industrial  wastewater  system  management. 

4.0  Initial  Findings: 

•  Industrial  wastewater  is  a  system  of  dynamic  problems.  Historical  source  of 
many  issues  is  related  to  Whiteman  AFB  expanding  and  changing  mission. 

•  Design  assumptions  for  wastewater  characterization  not  representative  of 
current  industrial  waste  streams. 

•  Processes  generating  industrial  wastewater  have  significantly  changed  and  are 
still  changing. 

•  Hydraulic/organic  wastewater  characteristics  appear  to  be  very  low  flow  and 
weak  strength.  However  the  industrial  wastewater  character  and  nature  is 
subject  to  rapid  change  due  to  fuel  spills,  fire  alarms,  and  industrial  shop 
activities. 

•  Some  industrial  wastewater  treatment  plant  (IWTP)  design  characteristics  are 
impractical  (e.g.,  volume  indicator  NaOH  tank,  chemical  storage  tank  layout, 
simplicity  of  operation). 

•  IWTP  requires  sophisticated  operation  and  management.  Upgrade  needed  for 
operator  training  and  analytical/operational  control  testing. 

5.0  “Get  Well”  Plan 

•  Initiate  industrial  wastewater  pretreatment  controls 

•  Schedule  routine  wastewater  characterization/treatment  study 

•  Initiate  IWSCS  recommended  corrective  action 
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APPENDIX  C 

17  March  1997  Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Characterization  Survey 
Sample  Data  Tables 
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Page  4 
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WHITEMAN  PROJECT  17  DATA  SUMMARY  FORM 

SEMI-VOLATILE  ORGANICS  (cont'd) 
Wastewater  Samples 

\  _ (ug/L| _ 
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WHITEMAN  PROJECT  17  DATA  SUMMARY  FORM 

SEMI-VOLATILE  ORGANICS 

*  Wastewater  Samples 
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APPENDIX  D 

17  March  1997  Whiteman  AFB,  Missouri 
Industrial  Wastewater  System  Characterization  Survey 
DEFOAMER  WAFB  MSDS 
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Ojo  rzstL  JUL  ^3  ^t>  XTJ:  a« 

w  w— ^  1 1 

3,&S  />&r  jqI/gq 

MATERIAL  SAFETY  DATA  SHEET 

Effective  Date:  July  22,  1996 


DEFOAMER  WAFB 


Product  Name:  DEFOAMER  WAFB  MANUFACTURER:  GS.  Robins  &  Conqpany 

126  Chouteau  Avenue 
St  Lewis,  MO  63102 
PM  (314)  621-5155 
EMERGENCY  PHONE  NUMBER: 

CAS  Registry  Nmr4  s:  Mixture  CHEMTREC:  (800)424-9300 

TSCA  lavatory  No  Jber  9016-45-9, 64741-44-2 


Cgawnfftt _ 

CASNnmher 

PcfDOUt 

OSHAPEL 

ACGB1TLV 

Mineral  Seal  Oil 

64741-44-2 

8094 

400  PPM  TWA 

400  PPM  TWA 

Alkylphcnol  Ethoxy  Be 

901645-9 

20 % 

EmiSm 

None 

EMERGENCY  ON  ERVUW:  Caution!  Harmful  if  itihnUd  and  may  cause  delayed  lm>g  injury.  Can  cause 

nervous  system  drprrcomi  Aspiration  hazard  if  swallowed  -  can  rater  longs  and 
cause  damage.  Keep  away  from  heal  and  flame.  Avoid  breathing  vapor.  Use 
validation  artwpialft  to  keep  vapor  below  recommended  exposure  limits.  Avoid 
contact  with  eyes,  don  and  clothing.  Wash  thoroughly  after  handling 

POTENTIAL  HEA  TTH  EFFECTS: 


EreCoatac  : 

filnii  fVw*t  t 
Ingestion: 


Headache,  nasal  and  respiratory  irritation,  nausea,  drowsiness,  breathlessness,  fetigue, 
ccmral  nervous  system  depression,  convalsiacs,  and  loss  of  consciousness. 

Irritation  experienced  as  raSd  discomfort  and  sees  as  slight  excess  redness  of  the  eye. 

May  cause  irritation.  Prolonged  exposure  stay  erase  dermatitis. 

Aspiration  hazard,  headache;  nausea,  diarrhea,  drowsiness,  fatigue,  pneumonitis, 
pulmonary  edema,  central  nervous  system  depression,  convulsions  and  loss  of 
con  scion  snog 


Cancer  Not  considered  a  carcinogen. 


Inhalation: 

Eyc  Contact 
Son  Contort 

IneeWinm- 


If  irritation,  headache,  nausea,  or  drowsiness  occurs,  remove  to  fiesh  air.  If  breathing  fats  stopped, 
perform  artificial  respiration.  Get  medical  attention  if  breathing  becomes  diffimtr  or  respiratory 

iuj^itm  pwridt 

Immediately  flu*  eyes  with  plenty  of  water  for  a  minimum  of  15  minmre  Hold  eyeliefc  apart 
while  flushing  to  rinse  entire  surface  of  eye  and  Bite  wife  water.  Get  medkal  attention. 

If  chxMitg  soaked,  immediately  remove  clothing  and  wash  ridn  with  soap  and  water.  lamH^ 
ctodriagbefcre  wearing.  Get  medical  attention  promptly. 

Call  a  physician  nnaoediatdy.  ONLY  induoe  vomiting  at  the  insriuctian  of  a  physician.  Never  give 
anything!^ mouth  man  unconscious  petsoa 


120 


AlYtfc to^Wb  la  b  KUtfiro  arrLOJ. 


t*oo  rm 


DO  03 


MATERIAL  SAFETY  DATA  SHEET 


No  data  is  available  or  blended  product 


ITS75I?  "/PM  ^  v  *»  7*  :7 


No  (tea  is  available  x  blended  product 


MIIJU J.  J  -U  v,,  A 

% y.  ® *v < 


Jr  ^  -<■ ^ 


Utilize  licensed  waste  disposal  company.  Consider  recycling  or  incineration.  Utilize  permitted 
hazardous  waste  disposal  site  or  industrial  waste  disposal  site  as  appropriate. 


Drfbamer  WAFB  is  3^4  a  US  Department  of  Transportation  (DOT)  Hazardous 


Mata  it. 


rinn-  Defoamer  WAFB  is  ad  a  DOT  Hazardous  Substance. 


TSCANo.: 

RCRA: 


Sqperfpnd: 


IARC: 


Com  onents  rfDeioamer  WAFB  qipear  on  the  EPATSCA  inventory  list 

Deft  mer  WAFB  is  not  listed  as  a  hazardous  waste  under  any  sections  of  the  Resource  Conservation  and 
Reco  ery  Act  or  regulations  (40  CFR.261  etseq.). 

ORP  ILA/SARA.  Jjg  listed  CERCLA  (the  Ccmprebeaaive  Enrwjmomaifal  Response  Condensation 
ami:  iability  Act) or  its  1986  amendments,  SARA,  (the  Supcrfnod  Amendments  and Reauthorizadon  Act), 
indn  ling  idirfairw  under  Section  313  of  SARA,  Tone  Chemicals,  42  USC  11023, 40  CFR  372.65, 
Sfri*  «  302  of  SARA.  Extremely  Waznrdnpr  Sdbstaaces,  42  USC  11002,  40  CHI  355;  or  the  CERCLA 
Hazt  dans  Sdbstances  list,  42  USC  9604, 40  CFR  302. 

The  ntemnrinnal  Agency  for  Research  on  Cancer  (of  the  World  Health  Organization)  does  not  list  or 
atei  irize  the  components  of  Dedbamer  WAFB  as  a  carninogea. 
teoort  mCareHvwwif  Nq£  listed 
area:  Wot  listed 


E>.*KW>*  <  >  ?.'Zi  O'Vt.Tt 


v>  >•  «■  < 


*  ;5,<5p|y!Vi<<Ni  '.<•  vCr  >v  s.y'SZ.yZ 


National  Fire  Rrote  tie*  Association  (NFPA)  Clmiflcatioa: 
Heal  1  1 

Flam  oability  2 

Reac  ivity  0 


Hazardous  Materia  c  bfonistiM  Systems  (HMiS): 
Bine  (Acnlc  Health)  1 

Rad*  Flammability)  2 

Yelk  r.  (Reactivity)  0 


THE  INFORMATION,  BATA  AND  RECOMMENDATIONS 
COS  PAINED  HEREIN  ARE  BELIEVED  TO  BE 
ACC  IRATE  OS.  ROBINS  AND  COMPANY  MAKES  NO 
WA1  XANTE  OF  ANT  KIND  AND  DISCLAIMS  ALL 
UA1  IUTT  FROM  RELIANCE  THEREON. 


DEFOAMEE  WAFB 


G.S.  Rabin*  «  Oxopiary  -ra®c-3 


airocjfc^*3<4t>  rcumrcD  i>rri_u. 


tsoG  roo 


JUL  e£3  '  m:  Dfc? 


MATERIAL  SAFETY  DATA  SHEET 


HaA  Point:  260°FTC C 

Autoiflmtiop  Temce  atnre:  490°F  (estimated) 

TiatwimWwTimft*-  Upper  -  6  (estimated) 

Lower  •  0.7  (estimated) 


fetfflgff&BgMo#  :  Carbon  dioxide,  dry  chemical,  or  foam.  Water  stream  may  spread  fire,  nse  water  spray  only  to  cool 
containers  04k«m]  to  fire.  If  lode  or  sptli  has  not  ignited,  use  water  spray  to  disperse  tbc  vapors 
Hre  and  Explosion  I  awards:  Can  form  combustihle  mixtures  with  air  when  heated. 

4tkm  Products:  hctaplcte  ccmixstioa  can  yieid  carbon  monoxide  aad  various  hydrocarbons. 


General:  Evacuate  area  and  remove  ignition  sources.  Bufld  dike  to  contain  flow.  Remove  free  liquid,  do  not 

flush  to  sewer  or  open  water.  Pick  up  with  inert  absorbent  and  place  in  dosed  for 

disposal. 


EMfBCfltrcg  CfllttTO  >  Use  local  or  dilutioa  ventilation  to  keep  airborne  concentrations  below  400  PPM.  T  -naming 
Hrioadfag,  tank  ganging.  etc.,  roBan  qwrtnl 

Petsooal  Protection:  Where  airborne  concentrations  are  ejected  to  exceed  exposure  limin  NTOSH/MSHA  certified 
respirators  most  be  used.  Use  safety  glasses,  chemical  goggles  or  fiaoe  shield  as  appropriate.  Use 
nitrile,  or  neoprene  gloves. 


Appearance:  dear,  slightly  yellow 

Spedfic  Gravity:  0.852 

Stdd  V^torPrettm  1 

@1W°F:  estimate  less  than  0.1  pound 

Solubility  in  Water  Dispersible 

MeUngPdst:  20° 

Viscoaity:  3.7cs@100°F 

Mfing  Point  475°  -  610°F 

Ha*  Point:  260TTCC 


Srahitirv  PefoarperWAFB  is  a  stable  product 

OlillriWlPwWB  ^PHFyi4wty  Inooaqdete  ccanbostron  can  yield  carbon  monoxide  «n<l  various  hydrocarbons. 

Toxic  levels  of  carbon  monoxide ,  carbon  dioxide,  irritating  aldehydes  aad  ketones  may  be  formed 
on  homing.  Healing  in  air  may  rnodnee  irritating  aldehyde*  imfe 
PoHroeri  strop:  Will  not  occur. 


DEFOAMER  WAFB 


O.S. RoUmA  Compvay  -Page -2 
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APPENDIX  E 

Whiteman  AFB,  Missouri 

Industrial  Wastewater  System  Characterization  Survey 
3M  MSDS  and  Environmental  Data  Sheets 
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3M  Fax  Message 


Page  2/15 


15— NOV— 1996  13 : 10 


MATERIAL  SAFETY 
DATA  SHEET 


3M 

3M  Center 

St.  Paul,  Minnesota 

55144-1000 

(612)  733-1110 


Copyright,  1996,  Minnesota  Mining  and  Manufacturing  Company. 
All  rights  reserved.  Copying  and/or  downloading  of  this 
information  for  the  purpose  of  properly  utilizing  3M  products 
is  allowed  provided  that: 

1)  the  information  is  copied  in  full  with  no  changes  unless 
prior  agreement  is  obtained  from  3M,  and 

ae-it-I’e-Dut-fee  me  t-he-enciGAna2  ns-ng1*?  . 


DIVISION:  SPECIALTY  CHEMICALS  DIVISION 

TRADE  NAME: 

FC-203CF  LIGHT  WATER (TM)  Brand  Aqueous  Film  Forming  Foam 
ID  NUMBER /U . P . C . : 

00-51135-10152-0 
00-51135-10154-4 
00-51135-10156-8 


98-0211-5617-3 

98-0211-5619-9 

98-0211-5621-5 

98-0211-5623-1 

ZF-0002-0789-2 


98-0211-5618-1 

98-0211-5620-7 

98-0211-5622-3 

ZF-0002-0620-9 


00-51135-10153-7 

00-51135-10155-1 

00-51135-10157-5 


ISSUED:  August  22,  1996 
SUPERSEDES:  November  13,  1995 
DOCUMENT:  10-4322-3 


1.  INGREDIENT 


WATER . . . 

DIETHYLENE  GLYCOL  BUTYL  ETHER . . 

AMPHOTERIC  FLUOROALKYLAMIDE  DERIVATIVE 

+( 5803P) . 

ALKYL  SULFATE  SALTS(2)  +(5805P,  5806P) 

TRIETHANOLAMINE . 

PERFLUOROALKYL  SULFONATE  SALTS(5) 

+  ( 5804P) . 

TOLYL  TRIAZOLE . 


C.A.S.  NO. 

PERCENT 

7732-18-5 

69.0  -  71.0 

112-34-5 

20.0 

TradeSecret 

1  -  5 

TradeSecret 

1.0  -  5.0 

102-71-6 

0.5  -  1.5 

TradeSecret 

0.5  -  1.5 

29385-43-1 

0.05 

New  Jersey  Trade  Secret  Registry  Number  (EIN)  04499600-+ 

This  product  contains  the  following  toxic  chemical  or  chemicals  subject  to 
the  reporting  requirements  of  Section  313  of  Title  III  of  the  Emergency 
Planning  and  Community  Right-To-Know  Act  of  1986  and  40  CFR  Part  372- 
DIETHYLENE  GLYCOL  BUTYL  ETHER 


2.  PHYSICAL  DATA 


BOILING  POINT: 


'  r\^T»  -Tvt> r? r—  r 


100  c 

(Typical) 

/’^ocTT~ 


Abbreviations:  N/D  -  Not  Determined  N/A  -  Not  Applicable 
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MSDS:  FC-203CF  LIGHT  WATER (TM)  Brand  Aqueous  Film  Forming  Foam 

August  22.,  1996  PAGE  3 


5.  ENVIRONMENTAL  INFORMATION 


SPILL  RESPONSE: 

Observe  precautions  from  other  sections.  Ventilate  area.  Contain 
spill.  Cover  with  absorbent  material.  Collect  spilled  material. 
Clean  up  residue  with  water.  Place  in  an  approved  metal  container. 

•  Seal  the  container. 

RECOMMENDED  DISPOSAL: 

*  Discharge  spent  solutions  to  a  wastewater  treatment  system.  Reduce 
discharge  rate  if  foaming  occurs.  Large  quantities  may  adversely 
affect  biological  wastewater  treatment  systems.  Incinerate  in  an 
industrial  or  commercial  facility  in  the  presence  of  a  combustible 
material.  Combustion  products  will  include  HF. 

ENVIRONMENTAL  DATA: 

A  Product  Environmental  Data  Sheet  (PED)  is  available. 

5-Day  Biochemical  Oxygen  Demand  (B0D5):  0.35  g/g;  20-Day  Biochemical 

Oxygen  Demand  (BOD20):  0.75  g/g;  20-Day  BOD /COD:  0.96;  Chemical 
Oxygen  Demand  (COD):  0.75  g/g;  96-Hr  LC50,  Fathead  minnow 
(Pimephales  promelas):  >1,000  mg/L;  48-Hr  EC50,  Water  f lea, (Daphnia 
magna):  >1,000  mg/L;  96-Hr  EC50,  Algae  (Selenastrum  capricornutum) : 

143  mg/L  (130-156);  30-Min  EC50,  Photobacterium  phosphoreum 
(Microtox  System):  280  mg/L  (260-300);  3-Hr,  20C  EC50,  Activated 

Sludge  Respiration  (OECD  Method  #209):  >1,000  mg/L. 

REGULATORY  INFORMATION: 

Volatile  Organic  Compounds:  200  gms/liter  South  Coast  Air  Quality  Mgmt 
Dist  Method  Calc.  @  20  C. . 

VOC  Less  H20  &  Exempt  Solvents:  N/A. 

Since  regulations  vary,  consult  applicable  regulations  or  authorities 
before  disposal.  In  the  event  of  an  uncontrolled  release  of  this 
material,  the  user  should  determine  if  the  release  qualifies  as  a 
reportable  quantity.  U.S.  EPA  Hazardous  Waste  Number  =  None  (Not 
U.S.  EPA  Hazardous). 

The  components  of  this  product  are  in  compliance  with  the  chemical 
registration  requirements  of:  TSCA,  EINECS,  CDSL,  AICS,  MITI. 

* 

EPCRA  HAZARD  CLASS: 

FIRE  HAZARD:  No  PRESSURE:  No  REACTIVITY:  No  ACUTE:  Yos  CHRONIC:  Yes 


6.  SUGGESTED  FIRST  AID 


EYE  CONTACT: 

Immediately  flush  eyes  with  large  amounts  of  water  for  at  least  15 
minutes.  Get  immediate  medical  attention. 


Abbreviations:  N/D  -  Not  Determined  N/A  -  Not  Applicable 
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MSDS:  FC-203CF  LIGHT  WATER (TM)  Brand  Aqueous  Tilm  Forming  Foam 

August:  22  y  1996  PAGE  2 


2.  PHYSICAL  DATA  (continued) 


VAPOR  DENSITY: . 

EVAPORATION  RATE:  .  .  . 
SOLUBILITY  IN  WATER: 
SPECIFIC  GRAVITY:  .  .  . 
PERCENT  VOLATILE:  .  .  . 

PH: . 

VISCOSITY: . 

MELTING  POINT: . 


ca.  0.77  Air=l 
Calc  @  20C 
<  1  BuOAc=l 
Miscible 
1 . 0  Water=l 
90  %  by  wt 
8.5 
N/D 
N/A 


APPEARANCE  AND  ODOR: 

Clear,  amber  colored  liquid. 


3.  FIRE  AND  EXPLOSION  HAZARD  DATA 


FLASH  POINT: . None  ( Setaf lash  CC) 

FLAMMABLE  LIMITS  -  LEL: . N/A 

FLAMMABLE  LIMITS  -  UEL: . N/A 

AUTOIGNITION  TEMPERATURE:  . . N/A 

EXTINGUISHING  MEDIA: 

Product  is  a  fire-extinguishing  agent. 

SPECIAL  FIRE  FIGHTING  PROCEDURES: 

Not  applicable 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS: 

See  Hazardous  Decomposition  section  for  products  of  combustion. 


4.  REACTIVITY  DATA 


STABILITY:  Stable 

INCOMPATIBILITY  -  MATERIALS /CONDITIONS  TO  AVOID: 

Not  applicable. 

HAZARDOUS  POLYMERIZATION:  Hazardous  polymerization  will  not  occur. 

HAZARDOUS  DECOMPOSITION  PRODUCTS: 

Carbon  Monoxide  and  Carbon  Dioxide,  Oxides  of  Nitrogen,  Oxides  of 
Sulfur,  Hydrogen  Fluoride 

Thermal  decomposition  of  usage  concentrations  does  not  present  a 
hazard. 


Abbreviations:  N/D  -  Not  Determined  N/A  -  NoL  Applicable 
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MSDS:  FC-203CF  LIGHT  WATER (TM) 
August  22,  1996 

Brand  Aqueous  Film  Forming 

Foam 

PAGE  5 

7.  PRECAUTIONARY  INFORMATION 

(continued) 

EXPOSURE  LIMITS 

INGREDIENT 

VALUE  UNIT 

TYPE 

AUTH  SKIN* 

WATER . 

‘D IETHYLENE  GLYCOL  BUTYL  ETHER. . . . 
AMPHOTERIC  FLUOROALKYLAMIDE 

-  DERIVATIVE  +(5803P) . 

'ALKYL  SULFATE  SALTS(2)  +(5805P, 

5806P ) . 

TRIETHANOLAMINE . 

PERFLUOROALKYL  SULFONATE  SALTS(5) 

+ ( 5804P ) . 

TOLYL  TRIAZOLE . 


NONE 

35 

NONE 

PPM 

NONE 

TRA 

NONE 

CMRG 

NONE 

NONE 

NONE 

NONE 

NONE 

5 

NONE 

MG/M3 

NONE 

TRA 

NONE 

ACGIH 

0.1 

NONE 

MG/M3 

NONE 

TRA 

NONE 

3M 

NONE 

Y 

*  SKIN  NOTATION:  Listed  substances  indicated  with  'Y'  under  SKIN  refer  to 
the  potential  contribution  to  the  overall  exposure  by  the  cutaneous  route 
including  mucous  membrane  and  eye,  either  by  airborne  or,  more  particular ly , 
by  direct  contact  with  the  substance.  Vehicles  can  alter  skin  absorption. 


SOURCE  OF  EXPOSURE  LIMIT  DATA: 

-  ACGIH:  American  Conference  of  Governmental  Industrial  Hygienists 

-  3M:  3M  Recommended  Exposure  Guidelines 

-  CMRG:  Chemical  Manufacturer  Recommended  Exposure  Guidelines 

-  NONE:  None  Established 


8.  HEALTH  HAZARD  DATA 


EYE  CONTACT : 

Moderate  Eye  Irritation:  signs /symptoms  can  include  redness,  swelling, 
pain,  tearing,  and  hazy  vision. 

SKIN  CONTACT: 

.Moderate  Skin  Irritation  (after  prolonged  or  repeated  contact): 
signs /symptoms  can  include  redness,  swelling,  itching,  and  dryness. 

.-Prolonged  or  repeated  exposure  may  cause: 

May  be  absorbed  through  the  skin  in  harmful  amounts . 

INHALATION: 

Single  overexposure,  above  recommended  guidelines,  may  cause: 

Central  Nervous  System  Depression:  signs /symptoms  can  include 
headache,  dizziness,  drowsiness,  incoordination,  slowed  reaction 
time,  slurred  speech,  giddiness  and  unconsciousness. 

Irritation  (upper  respiratory):  signs/symptoms  can  include 


Abbreviations:  N/D  -  Not  Determined  N/A  -  Not  Applicable 
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MSDS :  FC-203CF  LIGHT  WATER(TM)  Brand  Aqueous  Film  Forming  Foam 

August  22 ,  1996  PAGE  4 


6.  SUGGESTED  FIRST  AID  (continued) 


SKIN  CONTACT: 

Flush  skin  with  large  amounts  of  water.  If  irritation  persists.,  get 
medical  attention. 

INHALATION: 

If  s igns /symptoms  occur,  remove  person  to  fresh  air.  If 
signs /symptoms  continue,  call  a  physician. 

IF  SWALLOWED: 

Drink  two  glasses  of  water.  Call  a  physician. 


7 .  PRECAUTIONARY  INFORMATION 


EYE  PROTECTION: 

Avoid  eye  contact  with  vapor,  spray,  or  mist.  Wear  vented  goggles. 

SKIN  PROTECTION: 

Avoid  skin  contact.  Wear  appropriate  gloves  when  handling  this 
material .  A  pair  of  gloves  made  from  the  following  material(s)  are 
recommended:  butyl  rubber. 

RECOMMENDED  VENTILATION: 

Use  with  adequate  dilution  ventilation. 

RESPIRATORY  PROTECTION: 

Avoid  breathing  of  vapors,  mists  or  spray.  Select  one  of  the 
following  NIOSH  approved  respirators  based  on  airborne  concentration 
of  contaminants  and  in  accordance  with  OSHA  regulations:  Half-mask 
organic  vapor  respirator  with  dust /mist  prefilter. 

PREVENTION  OF  ACCIDENTAL  INGESTION: 

Do  not  eat,  drink  or  smoke  when  using 
areas  thoroughly  with  soap  and  water, 
before  eating. 

RECOMMENDED  STORAGE : 

Store  away  from  heat.  Keep  container  closed  when  not  in  use. 

FIRE  AND  EXPLOSION  AVOIDANCE: 

Not  applicable. 

HMIS  HAZARD  RATINGS:  HEALTH:  2  FLAMMABILITY:  0  REACTIVITY:  0 

PERSONAL  PROTECTION:  X  (See  precautions,  section  7. ) 


this  product.  Wash  exposed 
Wash  hands  after  handling  and 


Abbreviations:  N/D  -  Not  Determined  N/A  -  Not  Applicable 
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APPENDIX  F 

Whiteman  AFB,  Missouri 

Industrial  Wastewater  System  Characterization  Survey 
March  1997 Pollution  Prevention 
Opportunity  Assessment  Surveys 
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Shop:  Metals  Technology,  Survival  Equipment,  Repair  and  Reclamation,  Pneudraulics, 
Egress 

BUILDING  No.  1117 
Office  Symbol:  442  MS 
POC:  Capt  Weimer 
Telephone:  2155 

Mission  Narrative: 

Repair  and  Reclamation:  Performs  general  maintenance  on  the  A- 10.  Heavy 
maintenance  includes  all  aspects  of  the  aircraft  operational  systems,  with  the  exception  of 
the  fuel  system. 

Electro  -Environmental  -  Service  and  maintenance  of  the  electrical  and  environmental 
aircraft  system  components  for  the  A- 10.  These  duties  include  inspecting,  repairing, 
servicing,  and  modifying  systems  and  equipment.  Personnel  also  perform  service, 
inspection,  and  maintenance  on  nickel-cadmium  batteries. 

Pneudraulics:  Inspection,  repair  and  maintenance  of  the  A- 10  hydraulic  system. 

Wheel  and  Tire:  Responsible  for  inspecting,  maintaining  and  overhauling  the  A- 10 
wheel  assembly.  This  includes  the  cleaning  of  wheel  bearings. 

Egress:  Responsible  for  the  inspection,  maintenance,  and  repair  of  the  A-lO’s  ejection 
system. 

Survival  Equipment:  Responsible  for  the  maintenance,  inspection,  and  repair  of  the  A- 
10  survival  equipment  including  parachutes,  life  vests,  and  rubber  survival  rafts. 

Metals  Technology:  Responsible  for  limited  structural  painting  and  welding  of  A-10 
parts  which  includes  surface  preparation  done  by  sanding  and  wipe-down  prior  to 
touching  up  with  the  appropriate  surface  paint.  A  bead  blast  booth  is  available  for  paint 
removal  on  A-10  parts. 

Industrial  Wastewater  Sources: 

There  are  two  large  drains  in  the  main  bay,  one  runs  the  entire  width  of  the  hangar  and  is 
located  by  the  door.  The  other  drain  is  located  in  the  middle  of  the  hangar  and  runs  the 
length  of  the  hangar.  Touch-up  painting  is  also  conducted  in  close  proximity  to  the 
middle  drain.  Aircraft  washing  is  accomplished  along  with  normal  floor  cleaning. 

Possible  pollutants  in  this  washwater  include  carbon,  fuels,  oils,  greases,  metals,  paint 
over  spray,  sanding  residual  and  hydraulic  fluid. 


Pollutants  of  Concern  based  on  Analytical  Results: 
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Wastewater  sampling  was  conducted  at  the  manhole  which  services  your  building. 
Pollutant  annotations  are  provided  for  identification  of  pollutant  sources  and  ensuing 
pollution  prevention  initiatives.  Potable  water  sample  results  are  identified  for 
background,  baseline  information.  The  following  pollutants  were  detected: 


♦Hathaway,  G.  and  Proctor  N.  Chemical  Hazards  of  tl 

ie  Workplace,  Third  Edition 

Contaminant 

Date  Detected/Range 
mg/1 

*  Possible  Source 

Remarks 

Aluminum 

97/03/26,27,28 

Range  0.0903-1.84 

metal  alloy 

Antimony 

97/03/26,27 

Range  0.004-0.005 

constituent  with  alloys 
with  other  metals 

Arsenic 

97/03/26 

Range  <0.005-0.005 

pigments,  alloy 

Barium 

97/03/26,27,28 

Range  0.063-0.094 

lube  oil  additive, 
manufacture  of  paper 
electrodes,  catalyst  for 
organic  reactions 

potable  water  =  0.033 
mg/1 

Cadmium 

97/03/26,27,28 

Range  0.001-0.006 

electroplating,  solder  for 
aluminum,  constituent 
of  easily  fusible  alloys, 
deoxidizer  in  nickel 
plating 

Chromium 

97/03/28 

Range  <0.005-0.01 

stainless  and  alloy 
steels,  pigments, 
electroplating,  corrosion 
resistant  products 

Beryllium 

97/03/26 

Range  <0.0005-0.0008 

non-corrodible  metal 
used  in  alloys 

Copper 

97/03/26,27, 28 

Range  0.022-0.03 

metal  alloy 

potable  water  =  0.015 
mg/1 

Iron 

97/03/26,27,28 

Range  1.75-3.4 

metal 

potable  water  =  0.045 
mg/1 

Lead 

97/03/26, 27, 28 

Range  0.005-0.007 

paint,  ink,  ceramics, 
batteries 

potable  water  =  0.001 
mg/1 

Mercury 

97/03/26 

Range  <0.0002-0.0004 

electrical  apparatus, 
measurement  systems, 
paint 

Nickel 

97/03/26,27 

Range  0.016-0.025 

corrosion  resistant  alloy, 
electroplating,  nic-cad 
batteries 

Strontium 

97/03/26,27,28 

Range  0.178-0.286 

stainless  and  alloy 
steels,  pigments, 
electroplating,  corrosion 
resistant  products 
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Contaminant 

Date  Detected 

Possible  Source 

Remarks 

Zinc 

97/03/24,25,26,27,28 
Range  0.031-0.07 

galvanizing, 
electroplating,  alloying, 
paint  pigments 

potable  water  =  0.006 
mg/1 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical  ^ 
Listing  Review: 

Reclamation  and  Repair: 

The  following  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop.  Given  their  hazardous  properties  both  to  the  human  and 
environment,  please  investigate  substitution  with  a  less  hazardous  material.  This  can  be 
accomplished  by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if 
the  T.O.  authorizes  a  different  chemical  or  by  calling  the  item  manager. 


*Hatfaaway,  G.  and  Proctor  N.  Chemical  Hazards  of  the  Workplace,  Third  Edition 


NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8030-01-184-0330 

Sealant 

Mang 

Chromate 

substitute  if  possible 

health,  environment, 
found  in 
wastestream 

Metals  Technology/Structural  Maintenance:  During  the  survey,  I  observed  numerous 
containers  of  methyl  ethyl  ketone  in  the  paint  room,  located  by  the  paint  guns  and  gun 
washer.  Recommend  investigating  the  use  of  a  less  hazardous  substitute  to  afford  worker 
and  environmental  protection.  Note,  it  must  be  in  compliance  with  the  applicable 
Technical  Order. 

The  following  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop.  Given  their  hazardous  properties  both  to  the  human  and 
environment,  please  investigate  substitution  with  a  less  hazardous  material.  This  can  be 
accomplished  by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if 
the  T.O.  authorizes  a  different  chemical  or  by  calling  the  item  manager. 


♦Hathaway,  G.  and  Proctor  N.  Chemical  Hazards  of  the  Workplace,  Third  Edition 


NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8010-00-082-2450 

Primer  coating 
kit 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-935-7080 

Primer 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-01-050-4082 

Epoxy  resin  kit 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-297-0593 

So  Sure  Yellow 

lead  and  zinc 
chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-515-2208 

Paint 

lead  and  zinc 

look  for  substitution 

health  and  detected 
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chromate 

in  wastestream 

8030-01-184-0328 

PR1436-G 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

Egress:  Chemical  authorization  listing  reviewed  with  no  recommendations. 


Survival  Equipment:  Chemical  authorization  listing  reviewed  with  no 

recommendations . 

Wheel/Tire:  Parts  washer  wastewater  used  in  the  Wheel  and  Tire  Shop  has  been  tested 

and  approved  for  disposal  in  the  drain  by  Bioenvironmental  Engineering.  Chemical 

authorization  listing  reviewed  with  no  recommendations. 

Pneudraulics:  Chemical  authorization  listing  reviewed  with  no  recommendations. 

Pollution  Prevention  Recommendations  -  All: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill  or  allow  paint  overspray  to  reach  the  drains 
Utilize  drip  pans  under  any  equipment  or  operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  prior  to  mopping  if  in  compliance  with  BEE  shop. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  A  10  Phase  Inspection,  Structural  Maintenance,  Washrack,  Fuels 
BUILDING  No.  1118 
Office  Symbol:  442  MS 

POC:  Mr.  Mock  -  Structural  Maintenance,  Mr.  Chris  Jergenson  -  A- 10  Phase 
Telephone:  3984 

Mission  Narrative: 

Phase  Inspection:  This  shop  is  responsible  for  disassembly,  inspection,  and  repair  of  the 
A- 10  aircraft.  The  inspection  is  required  every  400  flying  hours.  Pre-phase  inspection 
consists  of  inspection  on  the  fuel  system  and  flight  controls.  During  the  1 6  day  full 
phase,  all  applicable  shops  inspect  and  repair  components  as  required.  The  final  phase  is 
then  conducted  where  complete  functional  checks  are  performed. 

Structural  Maintenance:  Responsible  for  limited  structural  painting  of  the  A- 10  which 
includes  surface  preparation  done  by  sanding  and  wipe-down  prior  to  touching  up  with 
the  appropriate  surface  paint.  A  bead  blast  booth  is  available  for  paint  removal  on  A- 10 
parts. 

Armament:  Inspect,  repair,  and  overhaul  the  GAU  8/  30mm  gun  and  associated  system 
components.  Inspection  involves  the  removal  of  the  gun  and  washing  in  the  washrack 
bay.  Repair  is  done  by  disassembling  the  system  components  and  placing  in  parts 
washer.  Overhaul  entails  removal,  inspection,  replacement  of  parts  if  indicated,  and 
reassembly. 

Fuel  System:  Maintenance  of  the  A- 10  fuel  system  requirement  is  identified  by 
excessive  fuel  leakage  or  in-flight  write-ups.  Once  the  maintenance  requirement  is 
identified,  the  aircraft’s  fuel  tanks  are  defueled,  and  depuddled  into  a  bowser.  Entry  is 
made  into  the  cell  after  vapor  exhaust/purge  is  done  where  the  foam  is  pulled  and  air 
dried.  Valves  and  lines  are  then  inspected,  repaired,  or  replaced. 

Industrial  Wastewater  Sources: 

Wastewater  sources  include  the  washrack  wastewater  where  the  A- 10  armament  is 
cleaned  in  addition  to  normal  aircraft  washing.  Touch-up  painting  is  also  conducted  in  an 
area  close  to  the  washrack  drain.  Possible  pollutants  in  this  washwater  include  carbon, 
fuels,  oils,  greases,  metals,  paint  over  spray,  sanding  residual  and  hydraulic  fluid. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Wastewater  sampling  was  conducted  at  the  manhole  which  services  your  building. 
Annotation  of  detected  pollutants  are  provided  for  identification  of  pollutant  sources  and 
ensuing  pollution  prevention  initiatives.  Potable  water  sample  results  are  identified  for 
background,  baseline  information.  The  following  pollutants  were  detected: 
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Contaminant 

Date  Detected/Range 
mg/1 

^Possible  Source 

Remarks 

Cyanide 

97/03/22 

Range  0.033 

electroplating, 
hardening  of  metals 

Aluminum 

97/03/21,22,23 

Range  0.204-0.291 

metal  alloy 

Barium 

97/03/21,22,23 

Range  0.042-0.058 

lube  oil  additive, 
manufacture  of  paper 
electrodes,  catalyst  for 
organic  reactions 

potable  water  =  0.033 
mg/1 

Cadmium 

97/03/21,22,23 

Range  0.015-0.109 

electroplating,  solder  for 
aluminum,  constituent 
of  easily  fusible  alloys, 
deoxidizer  in  nickel 
plating 

Chromium 

97/03/22,23 

Range  0.006-0.018 

stainless  and  alloy 
steels,  pigments, 
electroplating,  corrosion 
resistant  products 

Copper 

97/03/21,22, 23 

Range  0.018-0.232 

metal  alloy 

potable  water  =  0.015 
mg/1 

Iron 

97/03/21,22,23 

Range  0.051-0.663 

metal 

potable  water  =  0.045 
mg/1 

Lead 

97/03/21,22,23 

Range  0.003-0.078 

paint,  ink,  ceramics, 
batteries 

potable  water  =  0.001 
mg/l 

Mercury 

97/03/23 

Range  <0.0002-0.0002 

electrical  apparatus, 
measurement  systems, 
paint 

Nickel 

97/03/26,27 

Range  0.019-0.026 

corrosion  resistant  alloy, 
electroplating,  nic-cad 
batteries 

Strontium 

97/03/21,22,23 

Range  0.547-0.792 

stainless  and  alloy 
steels,  pigments, 
electroplating,  corrosion 
resistant  products 

potable  water  =  0.223 
mg/l 

Zinc 

97/03/21,22,23 

Range  0.029-0.105 

galvanizing, 
electroplating,  alloying, 
paint  pigments 

potable  water  =  0.006 
mg/l 

Titanium 

97/03/22 

Range  0.028 

enamels,  pigment 

Selenium 

97/03/21 

Range  0.005 

rectifiers,  photo  cells 

Bis2ethylhexly  phthalate 

97/03/21 

Range  18.5 

plasticizer  for  PVC 
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Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 
Listing  Review: 

Fuels  Shop:  A  copy  of  analysis  conducted  by  the  Bioenvironmental  Engineering,  27 
Mar  96,  reference  BEF  #GM960509-517  was  obtained  during  this  survey.  The  results 
were  for  fuel  tank  sealant  from  fuel  cell  repair.  Cadmium  was  detected  at  2.47  mg/1  with 
a  limit  of  1  mg/1.  Benzene,  ethyl  benzene,  toluene,  and  xylene  (F00 1-005)  were  detected 
in  high  concentrations.  Please  obtain  written  guidance  from  the  BEE  shop  for  proper 
disposal  of  this  waste  and  maintain  in  your  files. 

The  following  chemical  was  identified  on  your  chemical  authorization  listing  maintained 
by  the  BEE  shop.  Given  its  hazardous  properties  both  to  the  human  and  environment, 
please  investigate  substitution  with  a  less  hazardous  material.  This  can  be  accomplished 
by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if  the  T.O. 
authorizes  a  different  chemical  or  contacting  the  item  manager. 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

6810-00-281-2785 

methyl  ethyl 
ketone 

methyl  ethyl 
ketone 

substitute  iaw  TO 

health  and 
environment 

Armament:  Parts  washer  water  analytical  results  for  the  Armament  Shop  collected  by 
the  Bioenvironmental  Engineering  office  17  Oct  96,  reference  BEF#GM961342-1344 
showed  high  metal  content.  Disposal  is  done  as  a  hazardous  waste.  Recommend  holding 
and  sampling  the  washwater  produced  during  cleaning  of  the  gun  to  ensure  it  does  not 
require  disposal  as  a  hazardous  waste. 

The  following  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop.  Given  their  hazardous  properties  both  to  the  human  and 
environment,  please  investigate  substitution  with  a  less  hazardous  material.  This  can  be 
accomplished  by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if 
the  T.O.  authorizes  a  different  chemical  or  by  calling  the  item  manager. 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

9150-00-954-7422 

Perma  Slik 

lead 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-598-5936 

Enamel  -  OD 

lead 

look  for  substitution 

health  and  detected 
in  wastestream 

8030-00-181-7884 

Accelerator 

lead 

look  for  substitution 

health  and  detected 
in  wastestream 

8030-00-297-6677 

CS3100  Pt  B 

lead 

look  for  substitution 

health  and  detected 

136 


in  wastestream 

Structural  Maintenance:  The  following  chemicals  were  identified  on  your  chemical 
authorization  listing  maintained  by  the  BEE  shop.  Given  their  hazardous  properties  both 
to  the  human  and  environment,  please  investigate  substitution  with  a  less  hazardous 
material.  This  can  be  accomplished  by  consulting  the  Technical  Order  that  mandates  it’s 
use  and  confirming  if  the  T.O.  authorizes  a  different  chemical  or  by  calling  the  item 
manager. 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8010-00-082-2450 

Primer  coating 
kit 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-935-7080 

Primer 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-01-050-4082 

Epoxy  resin  kit 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-297-0593 

So  Sure  Yellow 

lead  and  zinc 
chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8010-00-515-2208 

Paint 

lead  and  zinc 
chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

8030-01-184-0328 

PR1436-G 

strontium 

chromate 

look  for  substitution 

health  and  detected 
in  wastestream 

Phase  Inspection:  The  following  chemicals  were  identified  on  your  chemical 
authorization  listing  maintained  by  the  BEE  shop.  Given  their  hazardous  properties  both 
to  the  human  and  environment,  please  investigate  substitution  with  a  less  hazardous 
material.  This  can  be  accomplished  by  consulting  the  Technical  Order  that  mandates  it’s 
use  and  confirming  if  the  T.O.  authorizes  a  different  chemical  or  by  calling  the  item 
manager 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

6850-01-158-3928 

Cleaning 

Compound 

i,u 

Trichloroethane 

look  for 
substitution 

health  and 
environment 

8030-01-184-0328 

Sealing 

Compound 

Strontium 

Chromate 

look  for 
substitution 

health  and 
environment 
detected  in 
wastestream 

00-823-7860 

Lub  Compound 

1,1,1 

Trichloroethane 

look  for 
substitution 

health  and 
environment 

Pollution  Prevention  Recommendations  -  All: 
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a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  prior  to  mopping. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  A  10  Composite  AGE,  NDI,  Engine  Shops 

BUILDING  No.  1119 
Office  Symbol:  442  MXS 

POC:  Mr  Steve  Miller  -  AGE,  Mr  Alan  Scott  -  NDI,  Mr  Tom  O’Neill  -  Engine  Shop 
Telephone:  3239,  6058 

Mission  Narrative : 

AGE:  This  shop  provides  support  for  approximately  200  pieces  of  AGE  equipment 
utilized  in  support  of  the  A- 10  mission.  This  maintenance  is  both  scheduled  and 
unscheduled.  It  is  comprised  of  washing,  oil  changes,  and  hydraulic  and  transmission 
fluid  servicing.  Stripping  and  painting  of  the  equipment  is  done  by  contract.  There  is  a 
battery  room  that  is  no  longer  used  due  to  conversion  to  self  contained  gel  batteries. 

There  is  a  washrack  in  one  of  the  bays  where  equipment  is  washed  and  steam  cleaned  if 
necessary.  This  bay  is  serviced  by  a  small  drain  -  approximately  4”  x  4”. 

NDI:  Inspect  the  A- 10  for  structural  integrity  by  means  of  magnetic  particle,  ultrasound, 
eddy  current,  fluorescent  penetrant  dye  or  x-ray.  Oils  are  also  analyzed  for  metal  particle 
content. 

Engine  Shop:  Provide  second  level  and  unscheduled  maintenance  for  A- 10  engines  and 
repair  of  APUs. 

Customer:  A- 10 

Industrial  Wastewater  Sources: 

AGE:  Floor  washwater  from  a  floor  scrubbing  machine  which  may  contain  small 
amounts  of  oils,  greases,  fuels,  transmission,  spray  paint  overspray  and  hydraulic  fluids. 
This  washwater  is  poured  down  the  drain  which  flows  into  an  Oil  Water  Separator 
(OWS).  There  are  8  -  4”x4”  drains  located  throughout  the  bays.  Equipment  washwater  is 
produced  in  the  washrack  bay  which  may  contain  oils,  greases,  fuels,  transmission,  paint 
leachate,  and  hydraulic  fluid.  The  washrack  is  serviced  by  an  OWS. 

NDI:  All  spent  fluorescent  penetrant  solutions  are  disposed  as  hazardous  waste.  The 
only  wastewater  discharges  from  this  activity  are  the  rinsate  residuals  which  occur  each 
time  an  aircraft  part  is  dipped  into  straight  solution  and  then  followed  by  a  rinse.  This 
shop  did  not  have  a  silver  recovery  unit  at  the  time  of  the  survey.  According  to  Mr.  Scott 
all  chemical  waste  from  the  x-ray  process  is  captured  and  turned  into  hazardous  waste. 

Oil  waste  from  oil/metal  analysis  is  turned  into  hazardous  waste. 
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Engine  Shop:  A  Safety  Kleen  parts  washer  is  utilized  by  this  shop  for  the  cleaning  of 
bearings.  According  to  Mr.  O’Neill,  Safety  Kleen  disposes  of  the  spent  fluid  (NSN  6850- 
00-F0 1-4954)  and  refills  the  unit.  The  only  wastewater  source  would  be  the  result  of 
floor  washing  which  could  contain  soaps,  fuel,  oils,  greases,  and  hydraulic  fluid. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Wastewater  sampling  was  conducted  at  the  manhole  which  services  your  building  and 
Building  1 125  (97/03/25,  26, 27, 28)  and  sampling  was  conducted  at  a  manhole  which 
services  only  your  facility  (97/03/24).  Annotation  of  detected  pollutants  is  provided  for 
identification  of  sources  and  ensuing  pollution  prevention  initiatives.  Potable  water 
sample  results  are  identified  for  background,  baseline  information.  Noteworthy,  during 
the  sampling  period  was  a  discharge  of  a  green  substance  similar  to  glycol  or  fluorescent 
dye  detected: 
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Contaminant 

Date  Detected/Range 
mg/1 

*Possible  Source 

Remarks 

97/03/28 

Range  7.36-224 

oils,  fuels,  hydraulic 
fluid,  greases 

Wastewater  Treatment 
Plant  (WWTP)limit=20 

COD 

97/03/25,26,28,24 

Range  65-5320 

organic  matter 

( WWTP)limit=  1 20 

Ammonia 

97/03/25,26,27,28 

Range  0.8-7.25 

organic  matter 

( WWTP)limit=4 . 5 

Phenols 

97/03/24 

Range  164 

disinfectant,  chemical 
intermediate  in  synthesis 
of  organic  chemicals 

( WWTP)limit=  1 00 

m5p  Xylene 

97/03/25,27 

Range  1. 3-2.2 

solvent,  cleaning  agent, 
fuel  component 

Bis(2- 

ethylhexyl)phthalate 

97/03/25,24 

Range  28.6-353 

plasticizer  for  PVC 

Aluminum 

97/03/24,25,26,27,28 
Range  0.027-13.9 

metal  alloy 

Antimony 

97/03/24,25,26,27,28 
Range  0.007-0.351 

constituent  with  alloys 
with  other  metals 

Arsenic 

97/03/24,25 

Range  <0.005-0.007 

pigments,  alloy 

Barium 

97/03/24,25,26,27,28 
Range  0.038-2.76 

lube  oil  additive, 
manufacture  of  paper 
electrodes,  catalyst  for 
organic  reactions 

potable  water  =  0.033 
mg/1 
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Contaminant 


Cadmium 


Chromium 


Cobalt 


Copper 


Iron 


Lead 


Mercury 


Molybdenum 


Nickel 


Silver 


Strontium 


Thallium 


Titanium 


Date  Detected/Range 
mg/1 

Possible  Source 

97/03/24,25,26,27,28 
Range  0.009-2.36 

electroplating,  solder  for 
aluminum,  constituent 
of  easily  fusible  alloys, 
deoxidizer  in  nickel 
plating 

97/03/24,25,28 

Range  0.017-0.845 

stainless  and  alloy 
steels,  pigments, 
electroplating,  corrosion 
resistant  products 

97/03/24 

Range  0.038 

alloys,  high  speed  steels, 
paints,  electroplating 

97/03/24,25,26,27,28 
Range  0.079-9.23 

metal  alloy 

97/03/24,25,26,27,28 
Range  0.363-30.3 

metal 

97/03/24,25,26,27,28 
Range  0.017-6.42 

paint,  ink,  ceramics, 
batteries 

97/03/25,26 

Range  0.0003-0.0005 

electrical  apparatus, 
measurement  systems, 
paint 

97/03/24,25 

Range  0.238-0.276 

corrosion  inhibitor, 
lubricant 

97/03/24,25,26,27,28 
Range  0.012-0.756 

corrosion  resistant  alloy, 
electroplating,  nic-cad 
batteries 

97/03/25 

Range  0.152-0.337 

photography,  silver 
plating,  oxidizing  agent 

97/03/24,25,26,27,28 
Range  0.199-1.77 

stainless  and  alloy 
steels,  pigments, 
electroplating,  corrosion 
resistant  products 

97/03/25 

Range  0.092 

easily  fusible  heavy 
metal 

97/03/24,25 

Range  0.079-0.39 

welding  rod  coating, 
acid  resistant  enamels, 
paint  pigment 

97/03/24,25,26,27,28 
Range  0.068-21 

galvanizing, 
electroplating,  alloying, 
paint  pigments 

Remarks 


potable  water  =  0.015 
mg/1 


potable  water  =  0.045 
mg/1 


potable  water  =  0.001 
mg/1 


Recommendations/Conclusions  based  on 
Listing  Review: 


Visual  Observation  and/or  Chemical 


AGE  -  Submit  a  work  order  to  have  your  washrack  drain  size/piping  and  capacity 
increased.  Block  all  other  bay  drains  by  using  temporary  or  permanent  drain  blocks. 
Request  analysis  of  floor  washwater  prior  to  disposal.  After  review  of  the  shop’s 
chemical  listing,  recommend  researching  hazardous  material  substitution  ONLY  in 
accordance  with  the  applicable  Technical  Order  for  the  following: 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

3439-00-269-9610 

rosin  core 
solder 

lead 

copper 

substitute  iaw  TO 

detected  in 

wastewater 

8010-00-936-8371 

lacquer  - 
yellow 

lead  chromate 

substitute  iaw  TO 

detected  in 

wastewater 

8030-00-764-6658 

antisieze 

compound 

lead 

monoxide 

substitute  iaw  TO 

detected  in 

wastewater 

8010-00-852-9033 

enamel,  yellow 

lead  chromate 

substitute  iaw  TO 

detected  in 
wastewater 

9150-01-260-2534 

lubricant,  solid 
film 

lead 

substitute  iaw  TO 

detected  in 

wastewater 

6810-00-281-2785 

methyl  ethyl 
ketone 

methyl  ethyl 
ketone 

substitute  iaw  TO 

health  and 

environmental 

pollutant 

6810-00-351-8185 

glycol 

glycol 

contact  CEV  for 
recycling 

best  management 
practice 

8010-00-721-9479 

lacquer - 
orange 

check  for  lead 

8010-00-721-9479 

lacquer  -  blue 

check  for  lead 

8010-00-988-1458 

enamel  -  blue 

check  for  lead 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 

Listing  Review: 

NDI  -  Purchase  a  silver  recovery  unit  and  ensure  proper  waste  disposal  of  x-ray 

development  and  fluorescent  dye  penetrant  solutions.  Ensure  parts  that  are  dipped  in  the 

fluorescent  dye  processes  are  allowed  to  air  dry  as  much  as  possible  prior  to  rinsing. 

Engine  Shop  -  Contact  CEV  concerning  solvent  recycling  and/or  maintaining  Safety 

Kleen  product. 

Pollution  Prevention  Recommendations  -  All: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation  Dry  sweep  prior  to  mopping. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  AGE  -  Structural  Maintenance 

Building  # :  7 

Office  Symbol:  509  MXS  /LGMFS 
POC:  A1C  Waggoner 
Telephone:  7710 

Mission  Narrative: 

This  facility  is  co-located  with  the  AGE  facility  and  segregated  in  an 
area  designed  for  stripping  and  painting.  The  paint  bam  is  utilized  for  stripping, 
preparing,  and  repainting  of  AGE  equipment,  and  aircraft  parts  for  the  T-38s  and  B2s. 
Bead-blasting  is  used  for  paint  stripping,  followed  by  a  surface  preparation  wipe-down 
with  alcohol  or  methyl  ethyl  ketone.  Aircraft  armament  is  cleaned  with  Safestrip.  The 
paint  residue  from  the  bead  blasting  operation  is  swept  from  the  floor  and  processed 
through  a  hopper  which  separates  by  particle  size  prior  to  disposal  as  hazardous  waste. 

Customer:  B2,  T38,  AGE 

industrial  Wastewater  Sources: 


There  are  no  floor  drains  located  in  this  shop. 

Recommendations/Conclusions  based  on  Visual  Observation  or  Chemical  Listing 
Review: 


Please  see  recommendations  for  Structural  Maintenance,  Bldg  27.  Also,  recommend 
strict  housekeeping  to  preclude  paint  over  spray  on  personal  protective  equipment. 
Additionally,  recommend  review  by  the  base  BEE  shop  to  ensure  appropriate 
personnel  safety  measures  are  in  place  and  adhered  to  i.e.  sweeping  up  paint  residue  that 
may  contain  lead,  chromates  etc. 

Pollution  Prevention  Recommendations: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 

c.  Utilize  drip  pans  under  any  equipment  or  operation  that  could  generate  a  spill. 

If  the  floor  is  cleaned,  using  either  an  automatic  floor  scrubber  or  mop/water, 
recommend  analysis  of  wastewater  prior  to  disposal  to  preclude  possible  pollutant 
discharges. 

e.  Investigate  the  possibility  of  hazardous  material  substitution  ONLY  if  in  accordance 
with  the  applicable  technical  order. 


143 


Shop:  Armament  Systems  and  Weapons  Standardization 

BUILDING  No.  14 

Office  Symbol:  509  MXS/LGMR  and  509  OG/OGW 
POC:  TSgt  Uptegraft  and  SMSgt  Duffman 
Telephone:  7099,  7100 

Mission  Narrative: 

Armament  Systems:  Responsible  for  the  maintenance  and  inspection  of  weapons 
suspension  systems  to  include  the  Bomb  Rack  Assembly  (BRA),  Bomb  Rack  Unit  44 
(BRU-44)  which  goes  onto  the  Rotary  Launcher  Assembly  (RLA)  for  the  B2.  Cleaning 
of  the  BRU  44  is  accomplished  annually  by  scraping  and  wiping  off  the  carbon  residue 
which  occurs  after  firing.  The  BRA  will  not  be  used  until  later  on  in  the  year.  It  is 
electrically  activated  and  as  such  will  only  require  wipe  down  after  firing. 

Weapons  Standardization:  As  a  support  element  for  the  wing  this  shop  provides  bomb 
loading  training  for  the  B2.  Storage  of  bomb  and  AGE  support  equipment  is  located  in  a 
bay. 

Customer:  B2 

Industrial  Wastewater  Sources: 

There  are  two  circular  drains  located  in  the  Armament  Shop  which  are  used  for  floor 
cleaning  wastewater  which  may  contain  oils  and  greases.  Floor  washwater  from  the  bay 
area  where  support  equipment  for  the  Weapons  Standardization  is  stored  may  contain 
small  amounts  of  fluids  to  include  fuel,  hydraulic  fluid,  oils  and  greases,  and  glycols. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Sampling  was  not  done  at  this  facility  due  to  no  flow  at  the  appropriate  manhole  the 
duration  of  the  survey. 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 
Listing  Review: 

Armament  Systems: 

The  following  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop  and  also  from  the  listing  obtained  from  shop  personnel 
during  the  survey.  Given  their  hazardous  properties  both  to  the  human  and  environment, 
please  investigate  substitution  with  a  less  hazardous  material.  This  can  be  accomplished 
by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if  the  T.O. 
authorizes  a  different  chemical  or  contacting  the  item  manager. 
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Additionally,  recommend  written  tracking  of  hazardous  materials  brought  in  to  your 
facility  by  contractor  employees.  This  tracking  should  include,  as  a  minimum;  chemical, 
NSN,  amount,  application,  and  method  of  disposal. 

*Hathaway,  G.  and  Proctor  N.  Chemical  Hazards  of  the  Workplace,  Third  Edition 


NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

3439-00-163-4348 

Bow  Solder 

lead,  copper, 
arsenic,  zinc 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 
downstream 

8030-01-319-0554 

Sealing 

Compound 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-00-762-8007 

Manganese 

Dioxide 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-00-965-2444 

Pro  Seal 

Lead 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 
downstream 

8030-00-762-8807 

Pro  Seal 

magnesium 

chromate 

substitute  IAW  T.O. 

health,  environment, 
found  in  wastewater 
downstream 

8010-00-242-2089 

Stoddard 

solvent 

Stoddard 

solvent 

substitute  IAW  T.O. 

health,  environment 

8030-01-088-0088 

Sealant 

Lead 

substitute  IAW  T.O. 

health,  environment, 
found  in  wastewater 

8030-00-616-9191 

Flamemaster  - 
B 

Lead 

substitute  IAW  T.O. 

health,  environment, 
found  in  wastewater 

Given  the  inherent  characteristics  of  the  B2,  it  is  understood  substitution  of  hazardous 
materials  may  not  be  possible.  For  this  reason,  extreme  caution  must  be  followed,  both  to 
protect  the  worker  and  the  environment.  Additionally,  any  pollutant  discharges  from  this 
facility  are  conveyed  through  the  industrial  discharge  system  and  ultimately  go  to  the 
wastewater  treatment  plant  (WWTP ) .  This  is  a  crucial  concern  because  of  possible 
exposures  to  the  treatment  plant  personnel  and  the  ultimate  disposal  of  wastewaters 
unique  to  this  base.  The  sludge  from  the  WWTP  is  dewatered,  analyzed  and  land  applied, 
and  the  effluent  is  being  used  to  create  artificial  wetlands.  It  is  critical  the  wetlands  be 
maintained  in  a  delicate  balance  in  order  to  afford  their  continued  use. 

Pollution  Prevention  Recommendations  -  All: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
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operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  prior  to  mopping. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  Building  Name:  Army  National  Guard  Helicopter  Maintenance 
Shop:  Helicopter  Maintenance 

BUILDING  No.  52 
Office  Symbol: 

POC:  Mr  Wedley 
Telephone:  5523 

Mission  Narrative: 

Provide  maintenance  and  operational  support  for  the  25  Apache  helicopters  assigned  to 
this  battalion.  Extensive  maintenance  is  performed  at  the  depot  located  in  Springfield  Mo. 
Phase  inspections  are  performed  every  150  hours  where  disassembly,  component 
removal,  and  reassembly  is  done.  Limited  cosmetic  painting  and  sanding  is  performed. 
Removal  and  installation  of  pneudraulic  and  hydraulic  systems  is  conducted  in  this  shop. 
The  20mm  guns  are  cleaned  an  average  of  1-2  times  per  year,  with  waste  disposal  as 
hazardous  waste.  Washing  of  the  helicopter  occurs  once  per  30  days.  Engine  turbine 
washes  are  performed  every  50  flying  hours  using  water  and  Gas  Path  Cleaner.  There  are 
four  parts  washers  in  this  facility  which  are  maintained  by  Safety  Kleen  to  include 
removal  and  replacement  of  the  naptha  based  cleaning  solution. 

Customer:  Apache  Helicopter 

Industrial  Wastewater  Sources: 

NOTE:  This  facility  currently  flows  to  the  sanitary  sewer  and  will  be  diverted  to  the 
industrial  line.  Floor  washes  are  done  one  time  per  month  with  a  floor  scrubbing 
machine.  The  washwater  may  contain  small  amounts  of  oils,  greases,  fuels,  hydraulic 
fluid,  paint  overspray  and  metal/paint  residue  from  cosmetic  painting  operations.  This 
washwater  is  poured  down  the  drain  which  is  serviced  by  an  Oil  Water  Separator.  The 
helicopters  are  also  washed  in  this  facility  once  every  30  days  per  helicopter.  Engine 
washes  are  performed  every  50  flying  hours. 

Pollutants  of  Concern  based  Analytical  Results: 

Sampling  was  not  done  at  this  facility  due  to  no  flow  at  the  appropriate  manhole  the 
duration  of  the  survey. 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 
Listing  Review:  .  . 

The  following  chemicals  were  identified  on  your  chemical  authorization  listing  obtained 
from  shop  personnel  during  the  survey.  Given  their  hazardous  properties  both  to  the 
human  and  environment,  please  investigate  substitution  with  a  less  hazardous  material. 
This  can  be  accomplished  by  consulting  the  Technical  Order  (T.O.)  that  mandates  its  use 
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and  confirming  if  the  T.O.  authorized  a  different  chemical  or  contacting  the  item 
manager. 


Additionally,  recommend  the  sampling  of  engine  washwater  and  aircraft  washwater  to 
ensure  pollutants  are  not  being  discharged. 

*Hathaway,  G.  and  Proctor  N.  Chemical  Hazards  of  the  Workplace,  Third  Edition 


NSN 

Name 

*Haz  Constituent 

Recommended 

Action 

Rationale 

8010-00-852-9033 

Enamel,  Yellow 

Lead  Chromates 

substitute  i.a.w. 
T.O.? 

health, 

environment 

6850-01-158-3928 

Cleaning  Compound 

1,1,1  Trichloroethane 

substitute  i.a.w. 
T.O.? 

health, 

environment 

6850-00-570-9360 

Electr  Contact 

Cleaner 

i,u 

Trichloroethane 

substitute  i.a.w. 
T.O.? 

health, 

environment 

8030-00-764-6658 

Antisieze  Comp 

Lead  Chromate 

substitute  i.a.w. 
T.O.? 

health, 

environment 

9150-01-260-2534 

Lubricant,  Solid 

Lead,  Antimony 
Trioxide,  MEK 

substitute  i.a.w. 
T.O.? 

health, 

environment 

00-664-4318 

Zinc  Chromate  Putty 

Zinc  Chromate 

substitute  i.a.w. 
T.O.? 

health, 

environment 

3439-00-269-9610 

Rosin  Core  Solder 

Lead,  Antimony, 
Copper 

substitute  i.a.w. 
T.O.? 

health, 

environment 

01-229-2659 

RP  3265 

Fibrous  Glass 

substitute  i.a.w. 
T.O.? 

health, 

environment 

8010-00-936-8371 

Lacquer,  Yellow 

Lead  Chromate 

substitute  i.a.w. 
T.O.? 

health, 

environment 

00-922-6917 

Adhesive  1599 

1,1,1  Trichloroethane 

substitute  i.a.w. 
T.O.? 

health, 

environment 

00-F00-1896 

Gasket  Remover 

Methylene 

Chloride 

substitute  i.a.w. 
T.O.? 

health, 

environment 

00-242-3467 

Patch  Bond 

1,1,1  Trichloroethane 

substitute  i.a.w. 
T.O.? 

health, 

environment 

Pollution  Prevention  Recommendations: 


a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  the  floor  prior  to  mopping  ONLY  with  approval  from 
Bioenvironmental  Engineering  to  ensure  an  inhalation  hazard  is  not  created. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 

f.  Investigate  the  substitution  of  the  above  chemicals  with  less  hazardous  chemicals 
ONLY  if  allowed  by  the  applicable  Technical  Order 
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Shop:  B2  Docks 

BUILDING  #s:  5050,  5051, 5052,  5053,  5054,  5055,  5056,  5057,  5058,  5059,  5060 

Office  Symbol:  509 
POC:  TSgt  Kiplinger 
Telephone:  1739 


Mission  Narrative: 


Provide  maintenance  on  B2  as  required.  All  chemicals  are  brought  in  from  the  Support 
Section  in  Bldg  33.  The  maintenance  is  summarized  as  follows: 


a.  Addition  of  7808  oil 

b.  Refueling  from  in-hangar  CASS  fuel  pit  via  pentagraph  hook-up 

c.  Limited  structural  maintenance  for  minor  repairs  to  include  tape  replacement, 
hand  sanding  using  a  hepa-vac,  surface  preparation  with  Turco,  caulking  and 
primer  application  as  necessary,  and  painting.  Personal  protective  equipment 
(PPE)  during  this  operation  is  a  full  faced  respirator  and  tyvex  suit.  The 
hangar  floor  is  covered  with  plastic  and  a  plastic  tent-like  structure  encloses 
the  area  to  be  worked  on.  The  plastic  is  removed  following  the  repair  and 
disposed  as  hazardous  waste 

d.  Ops  check  -  avionics,  hydraulic,  engine,  ECS,  and  radar  system  are  checked 


Customer:  B2 


industrial  Wastewater  Sources 


Floor  washwater  wastestream  which  may  contain  oils,  greases,  fuel,  hydraulic  fluid,  and 
uncaptured  stripping,  painting  residue. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Annotation  of  sampled  pollutants  are  provided  for  identification  of  pollutant  sources  and 
ensuing  pollution  prevention  initiatives.  Pollutant  discharges,  particularly  metals,  were 
inordinately  high  on  23  Mar.  Potable  water  levels  are  provided  to  demonstrate  the 
presence  of  low  metal  levels  occurring  naturally  in  the  water.  The  following  are 
contaminants  found  in  the  wastewater  sampled  during  the  survey: 


♦Hathaway,  G.  and  Proctor,  N.  Chemical  Hazards  of  the  Workplace 


Contaminant 

Date  Detected/Range 

mg/1 

*PossibIe  Source 

Remarks 

Bis(2ethylhexyl) 

phthalate 

97/03/21,22,26,27 

Range  10.9  -  4,760 

PVC  plasticizer 

Aluminum 

97/03/21,22,23,25,26,27 
Range  0.886  -  19.8 

Corrosion  protectant, 
alloy 
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Contaminant 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Chromium 


Copper 


Molybdenum 


Date  Detected/Range 
mg/1 

*Possible  Source 

97/03/21,22,23,25,27 
Range  0.004-0.01 

alloy  constituent 

97/03/21,22,23,25,27 
Range  0.005-0.02 

metal 

97/03/21,22,23,25,26,27 
Range  0.033-1.11 

Catalyst  for  organic 
reactions,  lube  oil 
additive,  electroplating 

97/03/21,22,23,25, 

26,27 

Range  0.0094-0.039 

Hardening  agent  in 
alloys 

97/03/21,22,23,25 

Range  0.001-0.043 

Electroplating,  alloy 

97/03/21,22,23,25,26 
Range  0.022-0.01 

Stainless  and  alloy 
steels,  pigments, 
electroplating,  catalysts, 
and  corrosion  resistant 
products 

97/03/21,  22,23 

Range  0.043-0.125 

Alloys,  high  speed 
steels,  paints, 
electroplating 

97/03/21,  22,23,25,26 
Range  0.021-2.45 

Copper  and  brass 
manufacture,  welding  of 
copper-containing 
metals 

97/03/21,22,23,25, 

25,26,27 

Range  0.426-106 

Alloy 

97/03/21,22,23,25, 

26,27 

Range  0.002-0.253 

Batteries,  paint 

97/03/26,27 

Range  0.0003-0.0004 

Electrical  apparatus, 
measurement  and 
control  systems, 
catalyst,  paint 

97/03/21,22 

Range  0.036-0.065 

Pigments,  corrosion 
inhibitor,  lubricant, 
hydrogenation  catalyst 

97/03/21,22,23,25,26,27 
Range  0.067-0.241 

Corrosion  resistant 
alloys,  electroplating, 
nic-cad  batteries 

Remarks 


potable  water  =  0.033 
mg/1 


inordinately  high  3/23 

potable  water  =  0.015 

mg/1 _ 

inordinately  high 
3/21,22,23 

potable  water  =  0.045 
mg/1 


potable  water  = 
0.001  mg/1 
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Contaminant  Date  Detected  Possible  Source  Remarks 

Selenium 

97/03/22,23 

Range  <0.005-0.005 

Glass  and  ceramics 
manufacture,  rectifiers 
and  photocells 

Silver 

97/03/21,22,23,25 

Range  0.007-0.03 

Oxidizing  agent, 
photography,  silver 
plating 

Strontium 

97/03/21,22,23,25,26,27 
Range  0.628-1.47 

Stainless  and  alloy 
steels,  refractory 
products,  pigments, 
electroplating,  corrosion 
resistant  products 

potable  water  =  0.262 
mg/1 

Thallium 

97/03/23 

Range  <0.001-0.002 

Easily  fusible  heavy 
metal 

Titanium 

97/03/21,22,23,25 

Range  0.182-0.083 

Acid  resistant  enamels, 
paint  pigment,  ceramics 

Zinc 

97/03/21,22,23,25, 

26,27 

Range  0.116-4.97 

Galvanized  metals, 
electroplating,  alloying, 
pigments 

potable  water  =  0.006 
mg/1 

Oil  and  Grease 

97/03/21*, 22,25 
*64  mg/1 

*97/03/21  =  hydraulic 
fluid 

Recommendations/Conclusions  based  on  Visual  Observation  or  Chemical  Listing: 


Recommend  strict  adherence  to  policies  of  minor  touch-up  only  of  B2  exterior  involving 
sanding,  stripping,  or  painting  and  following  the  plastic  covering  and  draping  procedure 
used  in  Bldg  27.  Also,  blocking  (temporary  or  permanent)  the  drains  will  preclude 
pollutant  discharges.  This  recommendation  is  based  on  the  metals  detected  in  the 
wastestream  during  the  sampling  period. 

Given  the  inherent  characteristics  of  the  B2,  it  is  understood  substitution  of  hazardous 
materials  may  not  be  possible.  For  this  reason,  extreme  caution  must  be  followed,  both  to 
protect  the  worker  and  the  environment.  Additionally,  any  pollutant  discharges  from  this 
facility  are  conveyed  through  the  industrial  discharge  system  and  ultimately  go  to  the 
wastewater  treatment  plant  (WWTP).  This  is  a  crucial  concern  because  of  possible 
exposures  to  the  treatment  plant  personnel  and  the  ultimate  disposal  of  wastewaters 
unique  to  this  base.  The  sludge  from  the  WWTP  is  dewatered,  analyzed,  and  land  applied 
and  the  effluent  is  being  used  to  create  artificial  wetlands.  It  is  critical  the  wetlands  be 
maintained  in  a  delicate  balance  in  order  to  afford  their  continued  use. 

Pollution  Prevention  Recommendations: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill  or  paint  residue.  Utilize  drip  pans  under  any 
equipment  or  operation  that  may  generate  a  spill. 
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c.  Dry  sweep  the  floor  prior  to  mopping  (ONLY  if  procedures  for  capturing  surface 
preparation  residues  are  followed  and  concurrence  with  BEE)  and  minimize  the 
amount  of  floor  washwater  by  performing  as  a  mop  and  bucket  operation. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 

f.  Ensure  all  drains  are  blocked  off  prior  to  surface  preparation  and  painting. 
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Shop:  Fuel  Cell 

BUILDING  No.  1 

Office  Symbol:  509  MXS/LGMAF 

POC:  SSgt  Mariani 

Telephone:  7603 


Mission  Narrative: 


This  section  is  responsible  for  fuel  systems  on  the  B2.  Fuel  cells  on  the  B2  are  located  in 
the  wings.  Due  to  the  technical  difficulty  of  removing  certain  elements  on  the  aircraft 
required  for  fuel  cell  entry,  this  procedure  is  performed  at  another  out  of  state  location. 
Northrop  performs  the  aft  deck  repairs  in  this  facility.  Required  chemicals  for  this  repair 
are  brought  in  from  Bldg  27,  Structural  Maintenance.  Tank  maintenance  performed  in 
this  shop  involves;  1)  roping  off  the  area,  2)  defueling  into  a  bowser,  3)  depuddling  using 
sponges  which  are  wrung  out  into  a  bucket  4)  purging  the  tank,  5)  obtaining  a  Lower 
Explosive  Limit  (LEL)  reading,  6)  changing  out  the  required  component  and  6)  exiting 
the  tank.  Structural  Maintenance  repairs  the  necessary  outer  structures,  refuels  and 
performs  operation  checks. 


Customer:  B2 


Industrial  Wastewater  Sources: 

There  are  two  trench  drains  located  in  this  building.  The  only  discharge  to  these  drains 
are  floor  washwater  from  a  floor  cleaning  machine  which  could  contain  fuels. 
Recommend  these  drains  are  closed  (temporary  blocks)  during  fuel  cell  maintenance 
procedures. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Sampling  was  not  done  at  this  facility  due  to  no  flow  at  the  appropriate  manhole  the 
duration  of  the  survey. 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 
Listing  Review:  . 

Recommend  floor  drains  are  closed  (temporary  blocks)  during  fuel  cell  maintenance 
procedures. 


The  following  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop  and  also  from  the  listing  obtained  from  shop  personnel 
during  the  survey.  Given  their  hazardous  properties  both  to  the  human  and  environment, 
please  investigate  substitution  with  a  less  hazardous  material.  This  can  be  accomplished 
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by  consulting  the  Technical  Order  that  mandates  its  use  and  confirming  if  the  T.O. 
authorizes  a  different  chemical  or  contacting  the  item  manager. 

Additionally,  recommend  written  tracking  of  hazardous  materials  brought  in  to  your 
facility  by  contractor  employees.  This  tracking  should  include,  as  a  minimum;  chemical, 
NSN,  amount,  application,  and  method  of  disposal. 

♦Hathaway,  G.  and  Proctor,  N.  Chemical  Hazards  of  the  Workplace 


NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8030-00-008-7196 

Sealing 

Compound 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 
downstream 

8030-01-184-0328 

PR- 1436 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 
downstream 

6810-00-281-2785 

!  Methyl  Ethyl 
Ketone 

Methyl  Ethyl 
Ketone 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

Given  the  inherent  characteristics  of  the  B2,  it  is  understood  substitution  of  hazardous 
materials  may  not  be  possible.  For  this  reason,  extreme  caution  must  be  followed,  both  to 
protect  the  worker  and  the  environment.  Additionally,  any  pollutant  discharges  from  this 
facility  are  conveyed  through  the  industrial  discharge  system  and  ultimately  go  to  the 
wastewater  treatment  plant  (WWTP).  This  is  a  crucial  concern  because  of  possible 
exposures  to  the  treatment  plant  personnel  and  the  ultimate  disposal  of  wastewaters 
unique  to  this  base.  The  sludge  from  the  WWTP  is  dewatered,  analyzed  and  land  applied, 
and  the  effluent  is  being  used  to  create  artificial  wetlands.  It  is  critical  the  wetlands  be 
maintained  in  a  delicate  balance  in  order  to  afford  their  continued  use. 

Pollution  Prevention  Recommendations  -  All: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  prior  to  mopping. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  Propulsion 

Building#:  2 

Office  Symbol:  509  MXS/LGMP 
POC:  TSgtFawcette 
Telephone:  7123 

Mission  Narrative: 


Supply  serviceable  engines  for  the  B2,  AGE  Powered  Units,  and  tail  assemblies.  The 
following  is  a  synopsis  of  each  tasking: 

a.  B-2  -  Disassembly  of  the  B2  engine  is  limited  to  the  fan  section  and  number  one 
area.  The  upper-lower  fan  ducts,  all  external  components,  and  the  upper  and  lower 
front  frame  fan  cases  are  removed.  The  fan  blades  are  then  cleaned  by  wiping  off 
with  acetone  and  solid  film  lubricant,  MIL  N  2338  is  applied.  Fuel  and  oil  are 
drained  into  a  bucket,  parts  are  inspected  for  serviceability  and  finally  reassembled. 
The  fuel  system  is  preserved  with  1010  fluid  or  2.5  gallons  of  fuel. 

b.  Age  Powered  Units  -  Uncrated  and  preserved  with  1010  or  6081  fluid  and  flushed 
twice  per  year  to  prevent  the  o-rings  from  deteriorating. 

c.  Tail  Pipes  -  Completely  disassembled,  inspected,  and  repaired  as  required.  Lubricated, 
inner  liners  replaced  and  reassembled.  Exterior  repairs  are  done  by  Structures. 


Customer:  B2,  AGE 
Industrial  Wastewater  Sources: 


Floor  washwater  possibly  contaminated  with  incidental  spills  of  fuel,  oil,  and  soap  are 
dumped  down  the  washrack  drain  located  outside  the  facility.  Washrack  water  containing 
residual  oils,  fuels,  and  engine  steam  cleaning  residue. 

Pollutants  of  Concern  based  on  Analytical  Results: 


Sampling  was  not  done  at  this  facility  due  to  no  flow  at  the  appropriate  manhole  the 
duration  of  the  survey. 

Recommendations/Conclusions  based  on  Visual  Observation  or  Chemical  Listing: 

Substitution  if  possible,  of  lead  containing  paints  NSN’s  8010-00-598-5936  (Olive  Drab) 
and  8010-01-331-6111  (Olive  Drab)  ONLY  if  in  accordance  with  appropriate  Technical 
Orders. 
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a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  New  Pig  Catalog  (May  96  ppl61-165-  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
operation  that  may  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  the  floor  prior  to  mopping. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  Structural  Maintenance 
BUILDING  No.  27 
Office  Symbol:  509  MXS/LGMFSM 
POC:  Sgt.  Razick 
Telephone:  4722 

Mission  Narrative: 

Responsible  for  maintaining  the  structural  integrity  of  the  B2  aircraft.  This  includes 
repair  of  the  aircraft’s  outer  surface  which  involves  sanding,  preparing,  and  painting  the 
surface.  Additionally,  adhesive  and  composite  work  is  performed  in  order  to  maintain  the 
B2’s  structural  integrity.  The  aircraft  is  washed  every  120  days. 


Customer:  B2 


Industrial  Wastewater  Sources: 


Wastewater  is  produced  from  washing  the  aircraft  in  the  main  bay  of  the  hangar.  Possible 
pollutants  in  this  wastewater  would  include  oils,  greases,  fuels,  metal/composite  material 
leachates,  and  hydraulic  fluid.  The  floors  are  washed  using  a  floor  scrubbing  machine  or 
manually  washing.  The  aforementioned  pollutants,  with  the  addition  of  sanding  residuals 
(metal,  composite  materials)  and  overspray  are  possible. 


Pollutants  of  Concern  based  on  Analytical  Results: 


Wastewater  sampling  was  conducted  at  the  manhole  which  services  your  building.  The 
annotation  of  pollutants  is  provided  for  identification  of  pollutant  sources  and  ensuing 
pollution  prevention  initiatives.  Potable  water  sample  results  are  identified  for 
background,  baseline  information.  The  following  pollutants  were  detected: 


*  Hathaway  G.  and  Proctor  N.  Chemical  Hazards  of  the  Workplace,  Third  Edition 


Contaminant 

Date  Detected 

Possible  Source 

Remarks 

Toluene 

97/03/28 

solvent  for  paints 
and  coatings, 
component  of 
gasoline 

Bis(2ethylhexyl)phth 

alate 

97/03/22,24,26,27, 

28 

plasticizer  for  PVC 

Di-n-Octylphthalate 

97/03/24,26,28 
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Contaminant 


o,m,p  Xylene 


Chloroethane* 
sample  contained 
silicic  acid  and  4- 
hydroxy-4methyl 
pentanone 


Date  Detected 


97/03/24,26,28 


97/03/24 


Chloroform* 

*  sample  contained 
silicic  acid  and  4- 
hydroxy-4methyl 
pentanone 


Ethylbenzene 


Aluminum 


Antimony 


Possible  Source 


solvent,  component 
of  fuel 


chemical 
intermediate, 
refrigerant, 
manufacture  of  ethyl 
cellulose 

*  silicic  acid  -  arrests 
decay  and 
disintegration  of 
stone 

4-hydroxy-4methyl 
pentanone-  solvent 
for  pigments, 
cellulose, 

resins, hydrcarbons, 
hydraulic  brake 
fluid 


Remarks 


97/03/24 

solvent 

*  silicic  acid  -  arrests 
decay  and 
disintegration  of 
stone 

4-hydroxy-4methyl 
pentanone-  solvent 
for  pigments, 
cellulose, 

resins, hydrcarbons, 
hydraulic  brake 
fluid 

97/03/28 

gasoline,  industrial 
solvent 

97/03/21,22,23,24, 

25,26,27,28 

metal  alloy 

97/03/22,27,28 

constituent  with 
alloys  with  other 
metals 

97/03/21,2224,25,26 

,27,28 

lube  oil  additive, 
manufacture  of 
paper  electrodes, 
catalyst  for  organic 
reactions 

potable  water : 
0.033  mg/1 
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Contaminant 

Date  Detected 

Possible  Source 

Remarks 

Cadmium 

97/03/21,22,23,24, 

25,26,28 

electroplating, 
solder  for 
aluminum, 
constituent  of  easily 
fusible  alloys, 
deoxidizer  in  nickel 
plating 

Chromium 

97/03/21,25,27 

stainless  and  alloy 
steels,  pigments, 
electroplating, 
corrosion  resistant 
products 

Copper 

97/03/21,22,23,24, 

25,26,27,28 

metal  alloy 

potable  water  = 

0.015  mg/1 

Iron 

97/03/21,22,23,24, 

25,26,27 

metal 

potable  water  = 

0.045  mg/1 

Lead 

97/03/21,  22, 
23,24,25,26,28 

paint,  ink,  ceramics, 
batteries 

potable  water 

0,00 1  mg/1 

Mercury 

97/03/25,26 

paint,  measure 
devices 

Molybdenum 

97/03/21,22 

manufacture  of 
special  purpose 
steel,  pigment 
additive 

Nickel 

97/03/21,25,27,28 

corrosion  resistant 
alloy,  electroplating, 
nic-cad  batteries 

Strontium 

97/03/21,22,23,24 

25,26,27,28 

stainless  and  alloy 
steels,  pigments, 
electroplating, 
corrosion  resistant 
products 

potable  water  = 

0.262  mg/1 

Zinc 

97/03/21,22,23,24, 

25,26,27,28 

galvanizing, 
electroplating, 
alloying,  paint 
pigments 

potable  water  = 

0.006  mg/1 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 
Listing  Review:  L  00- 
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Following  review,  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop  and  also  from  the  listing  obtained  from  shop  personnel 
during  the  survey  (NOTE:  possible  classified  materials  are  not  identified).  Given  their 
hazardous  properties  both  to  the  human  and  environment,  please  investigate  substitution 
with  a  less  hazardous  material.  This  can  be  accomplished  by  consulting  the  Technical 
Order  (T.O.)  that  mandates  it’s  use  and  confirming  if  the  T.O.  authorizes  a  different 
chemical  or  contacting  the  item  manager. 

Additionally,  recommend  written  tracking  of  hazardous  materials  brought  in  to  your 
facility  by  contractor  employees.  This  tracking  should  include,  as  a  minimum;  chemical, 
NSN,  amount,  application,  and  method  of  disposal. 

*Hathaway  G.  and  Proctor  N.  Chemical  Hazards  of  the  Workplace,  Third  Edition 


NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8010-01-388-4022 

Polyurethane 

Chromium 

III 

substitute  IAW 
T.O. 

health, 
environment 
found  in 

wastewater 

6810-00-281-2785 

MEK 

MEK 

substitute  IAW 
T.O. 

health, 

environment 

8040-01-386-7185 

Toluene 

Toluene 

substitute  IAW 
T.O. 

health, 
environment 
found  in 

wastewater 

6810-00-664-0387 

1,1,1 

Trichloroeth 

ane 

1,1,1 

Trichloroetha 

ne 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 
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NSN 

Name 

Haz 

Constituent 

Recommended 

Action 

Rationale 

8030-00-008-7196 

Sealing 

Compound 

Magnesium 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8010-00-935-7080 

Primer,  Elect 

Strontium 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8030-01-184-0328 

PR  1436 

Magnesium 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8040-01-288-5856 

Adhesive 

Aluminum 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8030-01-319-0554 

Sealing 

Compound 

Manganese 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8010-01-386-7668 

Poly  Green 

Strontium 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8030-01-319-0554 

Sealing 

Compound 

Nickel 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

8040-01-208-9494 

Adhesive 

Copper 

Silver 

substitute  IAW 
T.O. 

health, 
environment 
found  in 

wastewater 

8010-00-082-2450 

Primer 

Strontium 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 

6810-00-281-2762 

MEK 

MEK 

substitute  IAW 
T.O. 

health, 
environment 
found  in 
wastewater 
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NSN 

Name 

Haz 

Constituent 

Recommended 

Action 

Rationale 

8010-00-598-5936 

OD  Paint 

Lead 

substitute  IAW 
T.O. 

health, 
environment 
found  in 

wastewater 

8010-01-266-6576 

Polyamide 

Strontium 

Chromate 

substitute  IAW 
T.O. 

health, 
environment 
found  in 

wastewater 

Given  the  inherent  characteristics  of  the  B2,  it  is  understood  substitution  of  hazardous 
materials  may  not  be  possible.  For  this  reason,  extreme  caution  must  be  followed,  both  to 
protect  the  worker  and  the  environment.  Additionally,  any  pollutant  discharges  from  this 
facility  are  conveyed  through  the  industrial  discharge  system  and  ultimately  go  to  the 
wastewater  treatment  plant  (WWTP).  This  is  a  crucial  concern  because  of  possible 
exposures  to  the  treatment  plant  personnel  and  the  ultimate  disposal  of  wastewaters 
unique  to  this  base.  The  sludge  from  the  WWTP  is  dewatered,  analyzed  and  land  applied, 
and  the  effluent  is  being  used  to  create  artificial  wetlands.  It  is  critical  the  wetlands  be 
maintained  in  a  delicate  balance  in  order  to  afford  their  continued  use. 

Pollution  Prevention  Recommendations  -  All: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
operation  that  could  generate  a  spill.  Designation  of  one  trench  drain  to  contain  all 
washwater  and  blocking  the  remaining  drains  would  be  a  viable  option. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  prior  to  mopping  (ONLY  with  concurrence  of  the  BEE  shop, 
given  the  dust  particles  that  may  be  generated). 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 
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Shop:  Phase  Inspection,  NDI,  Metals  Technology,  Electro-Environmental, 
Pneudraulics,  Structures 

BUILDING  No.  T9 
Office  Symbol:  509  MXS 

POC:  Phase  Inspection  -  TSgt  Blaszeck  x3 1 89,  Pneudraulics  -  TSgt  Williams  x7685, 
NDI  -  MSgt  Anderson  x7695,  Electro  Environmental  -  SSgt  Landreneau  x  7679, 
Structures  -  SMSgt  Garrett  x7709,  Metals  Tech  -  TSgt  Ferencz  x7706 
Telephone:  see  above 

f  Mission  Narrative: 

Phase  Inspection  -  This  shop  is  responsible  for  the  B2  aircraft  inspection  required  after 
a  predetermined  number  of  flying  hours.  Prior  to  arrival  for  the  phase  inspection,  the  B2 
is  washed  and  prepared  for  the  inspection  at  Bldg  27.  Inspection  is  performed  on  the 
hydraulic  systems  and  engines  with  Quality  Assurance  primarily  performing  the  engine 
inspections. 

NDI:  Inspection  of  the  T-38,  AGE  equipment  and  Munitions  for  structural  integrity  by 
means  of  magnetic  particle,  ultrasound,  eddy  current,  fluorescent  penetrant  dye  or  x-ray. 

Metals  Technology:  This  shop  provides  machining,  repair,  welding,  and  heat  treating  of 
metals  and  plastics  requiring  fabrication.  This  service  is  provided  for  the  base,  other  DoD 
agencies  (A-10,  Apache  Helicopter,  T-38),  Northrop,  and  Air  Combat  Command. 

Electro  Environmental:  Shop  responsible  for  charging  and  recharging  aircraft  batteries 
for  the  B2  and  T-38  aircraft.  The  nickel  cadmium  batteries  are  checked  for  bad  cells.  If 
the  cells  are  found  to  be  serviceable  they  are  rinsed  off  and  replaced.  Component  repair 
is  also  done  for  relay  panels,  light  assemblies,  explosion  proof  panels,  cooling  packs,  and 
air  conditioning  for  the  B2  and  T-38. 

Pneudraulics:  Provides  intermediate  overhaul  of  aircraft  support  equipment  and 
hydraulics  for  the  T-38  and  B2.  Periodically  makes  hose  assemblies  for  AGE. 

t 

Structural  Maintenance:  Provides  repair  of  any  composite  material  portions  of  the  B2 
a ,  to  include  special  coatings.  Sheetmetal  work  is  also  performed  in  this  section  for  the 

local  manufacture  of  shelves  and  signs. 

Industrial  Wastewater  Sources:  Wastewater  sources  include  the  parts  washer  used  in 
Pneudraulics  which  washes  parts  of  the  B2  brakes  and  master  cylinders.  This  wastewater 
was  collected,  analyzed,  and  determined  not  to  be  a  hazardous  waste  (reference 
Bioenvironmental  Engineering  sample  number  BEF#GM96 1234- 1326,  15  Oct  96. 
Wastewater  disposed  by  the  NDI  shop  consists  of  rinse  water  generated  during  the 
fluorescent  dye  penetrant  rinse  procedure  and  x-ray  development  chemicals  which  are 
pretreated  by  a  silver  recovery  unit.  Floor  washwater  is  discharged  throughout  the 
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facility.  The  major  potential  contributor  to  this  wastestream  is  the  Phase  Inspection  dock. 
B2  phase  inspections  could  possibly  involve  leaking  fuel,  hydraulic  fluids,  greases,  and 
oils  during  the  inspection  which  would  minimally  be  contained  in  the  floor  washwater. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Sampling  was  conducted  at  the  manhole  which  services  your  facility.  Annotation  of 
detected  pollutants  are  provided  for  identification  of  pollutant  sources  and  ensuing 
pollution  prevention  initiatives.  Potable  water  sample  results  are  identified  for 
background,  baseline  information.  The  following  pollutants  were  detected: 
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Contaminant 

Date  Detected 

Possible  Source 

Remarks 

Oil  and  Grease 

97/03/23,24 

oils,  fuels,  hydraulic 
fluid,  greases 

Chemical  Oxygen 

Demand 

97/03/22,23,24 

organic  waste 

Toluene 

97/03/24 

solvent  for  paints  and 
coatings,  component  of 
gasoline 

Bis(2ethylhexyl)phthalate 

97/03/22,24 

plasticizer  for  PVC 

Di-n-Octylphthalate 

97/03/22 

o,m,p  Xylene 

97/03/23,24 

solvent,  component  of 
fuel 

Ethylbenzene 

97/03/24 

gasoline,  industrial 
solvent 

Aluminum 

97/03/21,22,23,24 

metal  alloy 

Antimony 

97/03/21,24 

constituent  with  alloys 
with  other  metals 

Barium 

97/03/21,22,23,24 

lube  oil  additive, 
manufacture  of  paper 
electrodes,  catalyst  for 
organic  reactions 

potable  water  =  0.033 
mg/1 

Cadmium 

97/03/21,22,23,24 

electroplating,  solder 

1  for  aluminum, 
constituent  of  easily 
fusible  alloys, 
deoxidizer  in  nickel 
plating 

Chromium 

97/03/21,23 

stainless  and  alloy 
steels,  pigments, 
electroplating, 
corrosion  resistant 
products 

Beryllium 

97/03/23 

non-corrodible  metal 
used  in  alloys 

164 


Contaminant 

Date  Detected 

Possible  Source 

Remarks 

Copper 

97/03/21,22,23,24 

metal  alloy 

potable  water  =  0.015 
mg/1 

Lead 

97/03/21,  22,  23,24 

paint,  ink,  ceramics, 
batteries 

potable  water  =  0.001 
mg/1 

Molybdenum 

97/03/22 

manufacture  of  special 
purpose  steel,  pigment 
additive 

Nickel 

97/03/23 

corrosion  resistant 
alloy,  electroplating, 
nic-cad  batteries 

Strontium 

97/03/21,22,23,24 

stainless  and  alloy 
steels,  pigments, 
electroplating, 
corrosion  resistant 
products 

potable  water  =  0.262 
mg/1 

Zinc 

97/03/21,22,23,24, 

galvanizing, 
electroplating,  alloying, 
paint  pigments 

potable  water  =  0.006 
mg/1 

Recommendations/Conclusions  based  on  Visual  Observation  and/or  Chemical 
Listing  Review: 


Phase  Inspection: 

The  following  chemicals  were  identified  on  your  chemical  authorization  listing 
maintained  by  the  BEE  shop  and  also  from  the  listing  obtained  from  shop  personnel 
during  the  survey.  Given  their  hazardous  properties  both  to  the  human  and  environment, 
please  investigate  substitution  with  a  less  hazardous  material.  This  can  be  accomplished 
by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if  the  T.O. 
authorizes  a  different  chemical  or  contacting  the  item  manager. 

Additionally,  recommend  written  tracking  of  hazardous  materials  brought  in  to  your 
facility  by  contractor  employees.  This  tracking  should  include,  as  a  minimum;  chemical, 
NSN,  amount,  application,  and  method  of  disposal. 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8030-01-184-0328 

Sealing 

Compound 

Strontium 

chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-01-319-0554 

Sealing 

Compound 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-00-762-8007 

Manganese 

Dioxide 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-00-008-7196 

Sealant 

Magnesium 

Chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 
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NSN 

Name 

Haz 

Constituent 

Recommended 

Action 

Rationale 

6810-00-281-2785 

MEK 

MEK 

substitute  IAW 

T.O. 

health,  environment 

8040-01-208-9494 

Adhesive 

Copper  Silver 

substitute  IAW 

T.O. 

health,  environment, 
found  in  wastewater 

8030-01-088-0088 

Sealant 

Lead 

substitute  IAW 

T.O. 

health,  environment, 
found  in  wastewater 

8040-01-288-5856 

EA  9394 

Aluminum 

substitute  IAW 

T.O. 

health,  environment, 
found  in  wastewater 

9150-00-249-9290 

Release  Agent 

1,1,1 

Trichloroethane 

substitute  IAW 

T.O. 

health 

Metals  Technology:  Chemical  listing  reviewed  and  only  recommendation  is  to  try  and 
locate  a  lead  free  solder. 

Pneudraulics:  The  following  chemical  was  identified  on  your  chemical  authorization 
listing  maintained  by  the  BEE.  Given  its  hazardous  properties  both  to  the  human  and 
environment,  please  investigate  substitution  with  a  less  hazardous  material.  This  can  be 
accomplished  by  consulting  the  Technical  Order  that  mandates  it’s  use  and  confirming  if 
the  T.O.  authorizes  a  different  chemical  or  contacting  the  item  manager. 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8030-01-184-0328 

Courtaulds 

Aerosol 

magnesium 

chromate 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

Electro-Environmental:  The  following  chemicals  were  identified  on  your  chemical 
authorization  listing  maintained  by  the  BEE  shop.  Given  their  hazardous  properties  both 
to  the  human  and  environment,  please  investigate  substitution  with  a  less  hazardous 
material.  This  can  be  accomplished  by  consulting  the  Technical  Order  that  mandates  it’s 
use  and  confirming  if  the  T.O.  authorizes  a  different  chemical  or  by  calling  the  item 
manager. 
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NSN 

Name 

*Haz 

Constituent 

Recommended 

Action 

Rationale 

8040-01-208-9494 

Cho-Bond  1038 

copper 

silver 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-00-148-7362 

Sealing 

compound 

lead 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 

8030-00-174-2597 

Sealing 

compound 

lead 

substitute  IAW  T.O. 

health,  environment 
found  in  wastewater 
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Structural  Maintenance:  Chemical  listing  review  for  this  shop  can  be  found  in  the 

narrative  for  Structural  Maintenance,  Bldg  27  where  all  of  the  hazardous  materials  are 

maintained. 

NDI:  Chemical  listing  reviewed  with  no  additional  recommendations. 

Pollution  Prevention  Recommendations  -  All: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block 
(removable  -  New  Pig  Catalog,  May  96,  pp  161-165  or  permanent)  shop  drains  during 
any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or 
operation  that  could  generate  a  spill. 

c.  Minimize  the  amount  of  floor  washwater  by  performing  as  a  mop  and  bucket 
operation.  Dry  sweep  prior  to  mopping. 

d.  Place  flow  restrictors  on  all  hoses. 

e.  Immediately  clean  up  all  spills  with  absorbant  material  and  dispose  as  solid  waste  in 
drums  to  be  characterized  prior  to  disposal. 


Shop:  Wheel  and  Tire 

Building#:  4 

Office  Symbol:  509  MXS/LGMMW 
POC:  Sgt  McCarthy 
Telephone:  7727 

Mission  Narrative: 

Inspection,  build-up,  breakdown  and  repair  of  wheel  assemblies  for  the  T-38  and  B2. 
Customer:  B2,  T-38 
Industrial  Wastewater  Sources: 

Floor  washwater  possibly  contaminated  with  incidental  spills  of  oils  and  greases.  Wheel 
assembly  parts  are  cleaned  in  a  parts  washer  that  uses  hot  water  and  natural  orange.  The 
sludge  from  the  oil  skimmer  on  the  parts  washer  is  placed  in  a  container  for  disposal. 
Samples  were  collected  in  Aug  94  of  the  parts  washer  fluid  and  sludge.  Given  the 
contaminants  detected,  recommend  resampling  by  Bioenvironmental  Engineering  and 
written  records  maintained  with  proper  disposal  protocol. 

Pollutants  of  Concern  based  on  Analytical  Results: 

Sampling  was  not  done  at  this  facility  due  to  no  flow  at  the  appropriate  manhole  the 
duration  of  the  survey. 

Recommendations/Conclusions  based  on  Visual  Observ  ation  or  Chemical  Listing: 


Following  review  of  your  authorized  chemical  listing,  there  are  no  recommendations. 

Pollution  Prevention  Recommendations: 

a.  Ensure  spill  kits  are  readily  available  and  easily  accessible. 

b.  If  applicable,  with  the  exception  of  drains  servicing  washracks,  cover  or  block  *  • 

(removable  New  Pig  Catalog  (May  96  ppl61-165-  or  permanent)  shop  drains  during 

any  operation  that  could  generate  a  spill.  Utilize  drip  pans  under  any  equipment  or  . , 

operation  that  may  generate  a  spill. 
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